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USER'S MANUAL FOK 
LEVELIZED POWER GENERATION COST 

USING AN I B M  PC 

L. C. F u l l e r  

ABSTRACT 

Programs f o r  t h e  e s t i m a t i o n  of l e v e l i z e d  electrLc power 

g e n e r a t i o n  c o s t s  u s i n g  t h e  BASIC i n t e r p r e t e r  on an IBM PC are 

d e s c r i b e d ,  Procedures  f o r  l i g h t - w a t e r  r e a c t o r  p l a n t s  and coal-  

f i r e d  p l a n t s  i n c l u d e  c a p i t a l  investment  c o s t ,  o p e r a t i o n  and 

maintenance c o s t ,  f u e l  c y c l e  c o s t ,  n u c l e a r  decommissioning 

c o s t ,  and l e v e l i z e d  t o t a l  g e n e r a t i o n  c o s t .  

Keywords: microcomputer,  BASIC,  power g e n e r a t i o n  c o s t ,  

c o a l - f i r e d  power p l a n t s ,  l igh t -water  r e a c t o r  p l a n t s ,  economic 

e v a l u a t i o n s ,  power p l a n t  economics, o p e r a t i o n  and maintenance 

c o s t ,  c a p i t a l  investment  c o s t ,  f u e l  c y c l e  c o s t ,  l e v e l i z e d  c o s t .  

I 

1 .  INTRODUCTION 

T h i s  r e p o r t  d e s c r i b e s  a se t  of microcomputer programs f o r  estimat- 

i n g  power g e n e r a t i o n  c o s t s  f o r  l a r g e  steam-electric power p l a n t s .  These 

programs permit r a p i d  e v a l u a t i o n s  u s i n g  v a r i o u s  sets of economic and 

t e c h n i c a l  ground r u l e s .  The l e v e l i z e d  power g e n e r a t i o n  c o s t s  t h a t  are 

c a l c u l a t e d  wi th  t h e s e  programs may be used t o  compare t h e  r e l a t i v e  eco- 

nomics of n u c l e a r  and c o a l - € i r e d  p l a n t s  based on l i f e t i m e  c o s t s .  It i s  

a n t i c i p a t e d  t h a t  t h e s e  programs w i l l  be u s e f u l  f o r  de te rmining  t h e  sen- 

s i t i v i t y  of power g e n e r a t i o n  c o s t  t o  such parameters as i n t e r e s t  rate,  

e s c a l a t i o n  rate,  i n f l a t i o n  rate,  lead t i m e s ,  c a p a c i t y  f a c t o r ,  f u e l  

p r i c e s ,  and year  of commercial o p e r a t i o n .  

Two major t y p e s  of e l ec t r i c  g e n e r a t i n g  p l a n t s  cons idered  are pres-  

sur ized-water  r e a c t o r  (PWR) and c o a l - f i r e d .  Costs f o r  one through f o u r  

u n i t s  p e r  p l a n t  may be obta ined .  This r e p o r t  d e s c r i b e s  procedures  f o r  
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e s t i m a t i n g  l e v e l i z e d  power gene ra t ion  c o s t .  Thc c a p i t a l  investment  c o s t  

procedures  are modeled a f t e r  t he  CONCEPT-5 code; t h e  ope ra t ion  and 

maintenance (O&M) procedures  are modeled a i t e r  t h e  OMCOST code. The 

nuc lea r  f u e l  cyc le  c o s t  procedures  are based on those  i n  the U F C 0 3  coir- 

p u t e r  code, and t h e  l e v e l i z a t i o n  procedures  are those  desc r ibed  i n  t h e  

Nuclear Energy Cost Data Rase.'' 

Kach of t h e s e  codes was developed independent ly  and as such m y  

d i f f e r  i n  l e v e l  of d e t a i l  i n  a given area. The OMCOST code program i s  

based on t h e  OMCOST2 code and inc ludes  the  op t ion  of sc rubbing  f o r  f l u e  

gas d e s u l f u r i z a t i o n  (FGD), and f u r t h e r  it a l lows  the  s e l e c t i o n  of a w e t  

l imes tone  E D  system or  a dry FGD system, The CONCEPT-5 code does not  

con ta in  the  opt ion  of dry sc rubbe r s ,  but the cos t  d i f f e r e n c e  could be 

fo rced  through t h e  use  of NAMELIST data .  I n c o n s i s t e n c i e s  of t h i s  type 

w i l l  become more apparent  when the  input  da t a  f o r  each r o u t i n e  is de- 

s c r i b e d .  

The work desc r ibed  i n  t h i s  r e p o r t  and i n  Ref. 5 r e p r e s e n t s  a f i r s t  

s t e p  i n  conve r t ing  the ma in f raw computer p r o g r a m  t o  use on microcom- 

pu te r s .  The o b j e c t i v e  w a s  t o  provide convcrs ions  f o r  in-house use by 

s t a f f  a l r e a d y  f a m i l i a r  with the  o r i g i n a l  mainirarne programs, which were 

w r i t t e n  by d i f f e r e n t  au tho r s  a t  d i f f e r e n t  times us ing  d i r f e r e n t  termi- 

nology. In  t h i s  f i r s t  s t e p ,  no a t t e m p t  has been made t o  convert  t o  a 

common terminology,  and t h e r e  is no l i n k i n g  o f  t h e  microcomputer pro- 

grams. Thus t h e r e  are i n c o n s i s t e n c i e s  i n  terminology among programs, 

and output  d a t a  from one program rrmst be inpu t  manually t o  o t h e r  pro- 

grams. 

The microcomputer programs were o r i g i n a l l y  w r i t t e n  i n  Pascal5 f o r  

t he  Apple I1 plus  computer and then t r a n s l a t e d  t o  advanced BASIC f o r  t h e  

I B M  PC. Programs are s t o r e d  on f loppy  d isks .  Inpu t  is prompted on t h e  

IBM PC Monitor and output  is p r i n t e d  on a p r i n t e r .  Example problem out- 

puL is  inc luded  i n  Appendixes A and B ,  and l i s t i n g s  of t h e  programs are 

inc luded  i n  Appendix C. 
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2. POWER GENERATION COST METHODOLOGY 

Rower g e n e r a t i o n  c o s t  c o n s i s t s  of several components: c a p i t a l  i n -  

vestment  c o s t ,  o p e r a t i o n  and maintenance c o s t ,  and f u e l  o r  f u e l  c y c l e  

c o s t .  Nuclear p l a n t s  i n c u r  an a d d i t i o n a l  c o s t  t o  pay f o r  decommission- 

i n g  , 
The comparat ive a n a l y s i s  of power g e n e r a t i o n  c o s t  may be clone us ing  

e i t h e r  a c o n s t a n t  o r  c u r r e n t  d o l l a r  a n a l y s i s .  This package c a l c u l a t e s  

l e v e l i z e d  power g e n e r a t i o n  c o s t  u s ing  t h e  methodology recommended i n  t h e  

Nuclear Energy Cost Data Base of R e f .  4 ,  This methodology e x p l i c i t l y  

c o n s i d e r s  i n f l a t i o n  and d i f f e r e n t i a l  e s c a l a t i o n  rates. Market rates of 

r e t u r n  a r e  used d i r e c t l y ;  t he  i n f l a t i o n  component i s  not  removed. The 

ra te  of p r i c e  change is  d i v i d e d  i n t o  a g e n e r a l  i n f l a t i o n  component as 

measured by t h e  Gross Nat iona l  Product  I m p l l c i t  P r i c e  D e f l a t o r  and a 

d i f f e r e n t i a l  e s c a l a t i o n  component ( real  c o s t  e s c a l a t i o n  r e s u l t i n g  from 

new r e g u l a t i o n s ,  changes i n  e f f i c i e n c y ,  ete.). The p r i c e  o r  cost  i n  any 

y e a r  is  r e l a t e d  t o  t h a t  i n  t h e  r e f e r e n c e  year by t h e  fo l lowing  r e l a t i o n -  

s h i p  : 

= c0 (1  + cnl ( 1  + g)m = c0 ( 1  + r)m 

where 

Cm = c o s t ,  m years removed from r e f e r e n c e  year, 

C, = c o s t  i n  r e f e r e n c e  year, 

i = g e n e r a l  i n f l a t i o n  rate,  

g = d i f f e r e n t i a l  e s c a l a t i o n  ra te ,  and 

r = o v e r a l l  rate of p r i c e  change. 

The methodology seeks  a s i n g l e  l e v e l i z e d  price which w i l l  produce 

t h e  same p r e s e n t  worth of revenues as t h e  stream of a c t u a l  y e a r l y  

prices,  Level ized  power g e n e r a t i o n  c o s t  can then  be expres sed  i n  e i t h e r  

c o n s t a n t  d o l l a r s  or in c u r r e n t  d o l l a r s .  Current  (o r  nominal) d o l l a r  

l e v e l i z e d  pr ice  remains c o n s t a n t  over  f a c i l i t y  l i f e  i n  " then-cur ren t"  o r  

"as-spent" d o l l a r s  even though buying power of t h e  d o l l a r  v a r i e s  w i t h  

t i m e .  In c o n t r a s t ,  c o n s t a n t  d o l l a r  l e v e l i z e d  price i s  a n  e q u i v a l e n t  

p r i c e  r e f e r e n c e d  t o  a g iven  year's purchas ing  power. Constant  d o l l a r  



4 

and c u r r e n t  d o l l a r  l e v e l i z e d  p r i c e s  r e p r e s e n t  two methods of e x p r e s s i n g  

the same value.  The r e a d e r  i s  r e f e r r e d  t u  Ref. 4 f o r  f u r t h e r  d i s c u s s i o n  

of the l e v e l i z e d  cost  method. 
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3. PACKAGE ORGANIZATION 

All models are con ta ined  on one d i s k e t t e  volume wi th  no l a b e l .  The 

models are: 

COALCO.BAS 
PWROM . BAS 
GOACAP . BAS 
WETOM. BAS 
DRYOM. BAS 
CAPCOS. BAS 
FCRATE BAS 
PWRCAP . BAS 
LEVEL. BAS 
NE'UEL. BAS 

Many later r e f e r e n c e s  t o  the above models wtll r e f e r  t o  t h e  models with- 

o u t  t h e  e x t e n s i o n  ".%AS". 

s t o r e d  on d i s k e t t e  w i th  t h e  e x t e n s i o n  .BAS. 

It should  be understood t h a t  a l l  programs are 

There are t h r e e  c a p i t a l  inves tment  c o s t  models. PWRCAP and COACAP 

are s p e c i f i c a l l y  in tended  t o  model PWR and c o a l - f i r e d  p l a n t s ,  respec-  

t i v e l y .  CAPCOS allows t h e  u s e r  t o  inpu t  ove rn igh t  d i r e c t  and i n d i r e c t  

c o s t s  f o r  d i f f e r e n t  p l a n t  t ypes  f o r  an i n p u t  base  s i z e  and base  year. 

The models w i l l  c a l c u l a t e  c a p i t a l  investment  c o s t  f o r  one t o  f o u r  u n i t s  

a t  v a r i o u s  p l a n t  l o c a t i o n s ,  i n t e r e s t  rates,  e s c a l a t i o n  rates, s i z e s ,  and 

d a t e s .  The f i l e s  are PWRCAP, COACAP, and CAPCOS fo r  t h e  PWR, coa l -  

f i r e d ,  and overn ight -cos t - input  v e r s i o n s ,  r e s p e c t i v e l y .  

There a r e  t h r e e  o p e r a t i o n  and maintenance c o s t  models: PWROM, 

WETOM, and DKYOM f o r  t h e  fo l lowfng  p l a n t  types :  PWR, c o a l - f i r e d  wi th  w e t  

FGD system, and c o a l - f i r e d  wi th  d r y  FGD. 

A n u c l e a r  f u e l  c y c l e  c o s t  code, NEUEL, and a c o a l  cost code, 

COALCO,  are inc luded .  

Level ized  c o s t  f o r  PWR, c o a l - f i r e d ,  o r  o t h e r  p l a n t s  may be ob ta ined  

through t h e  use  of LEVEL. LEVEL r e q u i r e s  a f i x e d  charge  rate as p a r t  of 

its i npu t .  Fixed charge  rates may be ob ta ined  through t h e  use of 

FCRATE. 

F igu re  3.1 shows t h e  r e l a t i o n s h i p  between t h e  t e n  BASIC programs. 

Any of t h e  programs may be run s e p a r a t e l y .  All t h a t  is r e q u i r e d  is t h e  

a p p r o p r i a t e  set of i n p u t  da t a .  Most of t h e  i n p u t  d a t a  r e q u i r e d  by LEVEL 
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ORNL-DWG 85--43ag ETD 

PWR Plant 

1 -.___.- 

Coal-Fired Plant 
.... 

WFI‘OM 

Fi-1 Coal-Fpd Plant ... 1 
._____- 

PWR or Coal-Fired Plant 1 Fixed Charge Rate ..-. I FCRATE 

Leve lized 
Power 
Generation 
cost 

Fig. 3 . 1 .  R e l a t i o n s h i p  among microcomputer programs t o  c a l c u l a t e  
l e v e l i z e d  power g e n e r a t i o n  c o s t .  
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can by ob ta ined  by running  other programs. LEVEL may also  be run with- 

ou t  t h e  use of any o t h e r  program from the  package. Each r o u t i n e  re- 
q u i t e s  menu-driven i n p u t  and produces l i n e - p r i n t e r  ou tput .  The user 

then  selects t h e  a p p r o p r i a t e  ou tput  from t h e  c a p i t a l  inves tment  c o s t  

code, O&M c o s t  code, fuel c o s t  code, and f i x e d  charge  rate code t o  pro- 

vide  i n p u t  for LEVEL. 



4. DISCUSSION OF COST MODELS 

4.1 C a p i t a l  Investment C o s t  

The c a p i t a l  investment  c o s t  models are s i m p l i f i e d  v e r s i o n s  of 

CONCEPT-5 methodology (Ref,  3). Output from CONCEPT-5 runs  w a s  used t o  

e s t a b l i s h  a base c o s t  model f o r  t h e  PWR p l a n t  and for  t h e  c o a l - f i r e d  

p l a n t .  The base year  (1983)  model by two-digit  account  and c o s t  cate- 

gory  (equipment,  l a b o r ,  and m a t e r i a l )  i s  t h e  s t a r t i n g  p o i n t  f o r  a l l  cal- 

c u l a t i o n s .  I n d i r e c t  c o s t s  are a l s o  taken from CONCEPT o u t p u t .  For t h e  

PWK and c o a l - f i r e d  models t h e  c o s t - s i z e  s c a l i n g  f a c t o r s  are taken from 

the  CONCEPT models f o r  a l l  d i r e c t  and i n d i r e c t  c o s t s .  This does n o t  

apply  t o  CMCOS s i n c e  d i r e c t s  and i n d i r e c t s  before  e s c a l a t i o n  are sup- 

p l i e d  as i n p u t  d a t a .  

Direct and i n d i r e c t  c o s t s  are escalat:ed from t h e  base y e a r  f o r  the 

c o s t  model t o  t h e  year  of steam supply  purchase us ing  i3n e s c a l a t i o n  r a t e  

which may be changed by t h e  user. There is  no e x t r a p o l a t i o n  of p a s t  es- 

c a l a t i o n  d a t a  as i n  CONCEPT, A cont ingency al lowance,  which may be 

changed by t h e  user ,  i s  added t o  t h e  t o t a l  d i r e c t  and i n d i r e c t  costs be- 

fore  c o n s t r u c t i o n  per iod  i n t e r e s t  and e s c a l a t i o n  are c a l c u l a t e d .  

The c a l c u l a t i o n  of i n t e r e s t  arid e s c a l a t i o n  d u r i n g  c o n s t r u c t i o n  u t i -  

l i z e s  a smooth t r i g o n o m e t r i c  S-curve t o  s i m u l a t e  t h e  c o n s t r u c t i o n  c a s h  

f l o w  curve.  The S-curve i s  skewed t o  t h e  r i g h t  or t o  t h e  l e f t  as t h e  

year  of c o n s t r u c t i o n  permit  is changed f o r  f lxed steam supply  system 

purchase  d a t e  and p l a n t  commercial opera t ioo  d a t e .  V i r t u a l l y  a l l  d i f -  

f e r e n c e  between t h e  r e s u l t s  of a CONCEPT run  and t h e  r e s u l t s  of a PCdRCAP 

or COACAP run are due t o  d i f f e r e n c e s  i n  t h e  c o n s t r u c t i o n  S-curve used, 

s ince  t h e  CONCEPT code u t i l i z e s  t a b u l a r  d a t a  f o r  each two-dig i t - leve l  

account  to s i m u l a t e  c o n s t r u c t i o n  cash  f lows.  

S i t e  dependent e f f e c t s  a r e  inc luded  through t h e  use of p l a n t  loca-  

t i o n  ( c i t y )  m u l t i p l i e r s .  CONCEPT runs w e r e  made us ing  base case condi- 

t i o n s  except  for t h e  use of ten  c i t i e s  taken from R e f .  6. These loca-  

t i o n s  are r e p r e s e n t a t i v e  o f  t h e  t e n  Energy Informat ion  Adminis t ra t ion  

reg ions .  The c o r r e c t i o n  f o r  a new l o c a t i o n  i s  done by t h e  use of multi- 

p l i e r s ,  which relate bottom l i n e  c a p i t a l  investment  c o s t  ( d i r e c t  and 
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i n d i r e c t )  a t  a new l o c a t i o n  t o  bottom l i n e  c o s t  at t h e  r e f e r e n c e  Middle- 

town l o c a t i o n .  

A f t e r  making ad jus tment  f o r  p l a n t  l o c a t i o n ,  c a p i t a l  inves tment  

c o s t s  f o r  one through f o u r  u n i t s  p e r  p l a n t  are p r i n t e d  ou t .  Again, mul- 

t i p l e  u n i t  c o s t s  were ob ta ined  from CONCEPT runs  and conver ted  t o  mul t i -  

p l i e r s  f o r  use  i n  t h e s e  models. F i r s t  a s tand-a lone  CONCEPT case was 
run ,  Then a two-unit ca se  w a s  run. The m u l t i p l i e r s  f o r  th ree-  and 

f o u r - u n i t  cases were ob ta ined  by c o n s i d e r i n g  t h e  t h i r d  and f o u r t h  u n i t s  

t o  have c o s t s  equa l  t o  t h e  second u n i t  of a two-unit p l a n t .  

While i t  i s  expec ted  t h a t  t h e  user w i l l  normally inpu t  on ly  p l a n t  

s i z e ,  c o n s t r u c t i o n  d a t e s ,  i n t e r e s t  r a t e ,  e s c a l a t i o n  rate, cont ingency 

pe rcen tage ,  and l o c a t i o n ,  i t  is p o s s i b l e  t o  e d i t  a copy of a c a p i t a l  in- 

vestment  c o s t  model and s i m u l a t e  changes t o  i t e m s  such as l a b o r  in t en -  

s i t y  (manhours p e r  kW), over t ime ,  etc, This  would r e q u i r e  e i t h e r  ca l cu -  

l a t i o n s  e x t e r n a l  t o  t h e  program o r  perhaps CONCEPT runs, which could 

provide  d a t a  as a b a s i s  f o r  e d i t i n g  of a BASIC program, 

4.2 Opera t ion  and Maintenance Cost 

The o p e r a t i o n  and maintenance c o s t  models (PWROM, WETOM, and DRYOM) 

fo l low t h e  procedures  o u t l i n e d  i n  Ref. 2 wi th  few e x c e p t i o n s .  No 

changes have been made t o  t h e  OMCOST e q u a t i o n s ,  and t h e  OMCOST v a r i a b l e  

names have been r e t a i n e d .  The user can c o n s u l t  Ref. 2 f o r  a d e t a i l e d  

d e s c r i p t i o n  of t h e  a lgo r i thms .  The u s e r  should  be a b l e  t o  reproduce t h e  

sample  problems from OMCOST r e p o r t  wi th  the excep t ion  of Admin i s t r a t ive  

and Genera l  c o s t s .  These were r e v i s e d  downward since t h e  p u b l i c a t i o n  of 

Ref. 2. 

The use  of Pasca l  w i th  t h e  Apple I1 Plus microcomputer placed COR- 

s t r a i n t s  on program and procedure sizes.  Although t h e s e  c o n s t r a i n t s  are 

n o t  p r e s e n t  wi th  OMCOST us ing  BASIC on t h e  IBM PC, t h e  program s t r u c -  

tures from t h e  Apple-I1 p l u s  v e r s i o n  have been r e t a i n e d .  I n  t h e  i n t e r -  

est of keeping program s i z e  w i t h i n  bounds, s e p a r a t e  models were devel-  

oped f o r  t he  PWR p l a n t  and c o a l - f i r e d  p l a n t s  wi th  w e t  PGD and d r y  PGD 

sys tems,  The p r e s e n t  arrangement  r e q u i r e s  t h a t  t h e  u s e r  s p e c i f y  t h e  

model t o  be e s e c u t e d .  
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I n  OMCOST, a t a b l e  of s t a f f  requirements  i s  p r i n t e d  out  for t h e  

p l a n t  type s e l e c t e d  t h e  f i r s t  t i m e  a p a r t i c u l a r  p l a n t  type is se- 

l e c t e d .  This  d e t a i l e d  t a b l e  showing number of persons  i n  t h e  p l a n t  man- 

a g e r ’ s  o f f i c e ,  o p e r a t i o n s ,  maintenance, and t e c h n i c a l  and e n g i n e e r i n g  i s  

n o t  inc luded  i n  t h e s e  BASIC models. Only t h e  s u b t o t a l s  r e q u i r e d  t o  cal- 

c u l a t e  o n - s i t e  s t a f f  c o s t s ,  maintenance material c o s t s ,  and c o s t  of o f f -  

s i t e  suppor t  s e r v i c e s  are included.  The i n p u t  d a t a  v a r i a b l e s  from 

OMCOST used t o  set  wage rate, percentage  o p e r a t o r  f r i n g e  b e n e f i t s ,  and 

p l a n t  s u p e r v i s i o n  percentage  are not  i n p u t  d a t a  v a r i a b l e s  i n  t h e  BASIC 

programs. The program must be e d i t e d  i f  t h e s e  changes are r e q u i r e d .  

The 1983 c o s t s  are a d j u s t e d  by an a p p r o p r i a t e  e s c a l a t i o n  rate t o  conver t  

t h e  c o s t s  to t h e  year  under s tudy .  

Maintenance materials are assumed t o  have a c o s t  p r o p o r t i o n a l  t o  

maintenance s t a f f  w i t h  f a c t o r s  inc luded  t o  de te rmine  t h e  f i x e d  and v a r i -  

a b l e  porLions of materials. 

S u p p l i e s  and expenses i n c l u d e  consumables (such a s  water, l u b r i -  

c a n t s ,  chemicals  , g a s e s ,  o f f i c e  s u p p l i e s ) ,  r a d i o a c t i v e  and non- 

r a d i o a c t i v e  waste management, FGD reagent  ( l ime or  l i m e s t o n e ) ,  and d a t a  

process ing  s e r v i c e s .  Suppl ies  and expenses have f i x e d  and v a r i a b l e  com- 

ponents .  It is  assumed t h a t  t h e r e  are no economies of scale f o r  f i x e d  

s u p p l i e s  i n  multiple-unit .  p l a n t s ,  t h e r e f o r e  an  annual  d o l l a r  amount i s  
a s s i g n e d  f o r  f i x e d  s u p p l i e s .  PWR va lues  are about double those f o r  

c o a l - f i r e d  p l a n t s .  There is a b a s i c  v a r i a b l e  s u p p l i e s  c a l c u l a t i o n  f o r  

each p l a n t  type in which a g i v e n  mills/kWh c o n s t a n t  i s  m u l t i p l i e d  by t h e  

annual  n e t  g e n e r a t i o n .  There are adders  f o r  t h e  c o a l - f i r e d  p l a n t  ac- 

c o u n t s  f o r  r e a g e n t  c o s t  and a s h  and s ludge  d i s p o s a l  c o s t .  

The PWR model assumes t h e  requirement  of s a f e t y ,  envi ronmenta l ,  and 

h e a l t h  phys ics  i n s p e c t i o n s .  These f e e s  vary l i n e a r l y  w i t h  t h e  number of 

u n i t s  per  p l a n t .  Costs  of a c t i v i t i e s  by personnel  not a s s i g n e d  f u l l  

t i m e  t o  t h e  p l a n t  s i t e  are inc luded  as O f f - s i t e  Support  S e r v i c e s ,  

The A d m i n i s t r a t i v e  and General  ca tegory  c o n t a i n s  overhead c o s t s  in -  

c l u d i n g  a d m i n i s t r a t i v e  and g e n e r a l  sa lar ies ,  l e g a l  expenses ,  payment f o r  

o u t s i d e  s e r v i c e s  n o t  a p p l i c a b l e  t o  d i r e c t  accounts ,  pens ions ,  and i n s u r -  

ance  ( i n c l u d i n g  n u c l e a r  l i a b i l i t y ) .  The a d m i n i s t r a t i v e  and g e n e r a l  
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expense i s  assumed t o  be 15% of d i r e c t  c o s t s  €or PWR p l a n t s  and 10% of 

d i r e c t  c o s t s  f o r  c o a l - f i r e d  p l a n t s .  The in su rance  expenses  are a l l  

e i t h e r  l i n e a r  o r  c o n s t a n t  f u n c t i o n s  of t h e  number of u n i t s  pe r  p l a n t .  

For most a p p l i c a t i o n s  of t h e  BASIC O&M c o s t  models i t  i s  assumed 

tha t  one e s c a l a t i o n  rate w i l l  be s u f f i c i e n t  €or a l l  c o s t  c a t e g o r i e s .  

Although the BASIC models i n c l u d e  i n d i v i d u a l  e s c a l a t i o n  rates €or  wages , 
materials , s u p p l i e s ,  and v a r i o u s  types  of i n su rance ,  t h e  u s e r  cannot  

e n t e r  t h e s e  i n d i v i d u a l  rates through menu inpu t .  A u s e r  wishing t o  in-  

v e s t i g a t e  a change i n  a s p e c i f i c  e s c a l a t i o n  rate (such  as wages) must 

e d i t  t he  program. E d i t i n g  i s  a l s o  r equ i r ed  t o  change t h e  b a s i c  wage 

rates, f r i n g e  b e n e f i t  and s u p e r v i s i o n  pe rcen tages ,  c o s t  o f  l i m e  o r  l i m e -  

s t o n e ,  s u l f u r  removal pe rcen tage ,  and a s h  d i s p o s a l  c o s t .  

4.3 Nuclear Fuel  Cycle Cost 

The n u c l e a r  f u e l  c y c l e  c o s t  code i s  a s i m p l i f i e d  v e r s i o n  of t h e  

KEFCO code d e s c r i b e d  i n  Ref.  3 .  In i t s  p r e s e n t  form, t h e  BASIC n u c l e a r  

f u e l  c y c l e  program NFUEL can only  be a p p l i e d  t o  a once-through PWR 

cyc le .  Recycle i s  p o s s i b l e  i f  t h e  r e q u i r e d  i n p u t  d a t a  i s  provided and 

t h e  mass ba lance  is a d j u s t e d ,  bu t  t h e  mass ba lance  change w i l l  involve  

e d i t i n g  of t h e  program. Cos ts  may be a d j u s t e d  f o r  year  of s t a r t u p ,  ca- 

p a c i t y  f a c t o r ,  l e a d  and l a g  t i m e s ,  i n f l a t i o n  rate, e f f e c t i v e  c o s t  oE 

c a p i t a l ,  and t a x  rates.  The u n i t  c o s t  f o r  each  component of the f u e l  

c y c l e  may be changed as may t h e  e c a l a t i o n  ra te  f o r  each  component. The 

components cons ide red  arc t he  c o s t  of U308, conver s ion ,  enr ichment ,  plu- 

tonium, f a b r i c a t i o n ,  r e p r o c e s s i n g ,  and waste d i s p o s a l .  Uranium, conver- 

s i o n ,  and enrichment  c r e d i t s  f o r  d i scha rged  f u e l  a r e  set  equa l  to z e r o  

as are plutonium sales and r e p r o c e s s i n g  c o s t s ,  t hus  t h e r e  are p r o v i s i o n s  

f o r  more cost components than are p r e s e n t l y  used. Material l o s s e s  dur- 

i n g  t h e  v a r i o u s  p rocess ing  s t e p s  are cons idered .  Any of the  c o s t  cate- 

g o r i e s  may be expensed,  c a p i t a l i z e d ,  o r  propor t ioned  t o  product ion .  Tax 

d e p r e c i a t i o n  i s  assumed t o  be p r o p o r t i o n a l  t o  t h e  energy gene ra t ed  by a 

ba tch  w i t h i n  a pe r iod  or  cyc le .  Batch c o s t s  are accumulated t o  d e t e r -  

mine t o t a l  l i f e  c y c l e  c o s t .  REFCO-83 User's Manual (Ref. 3 )  prov ides  

in fo rma t ion  of va lue  t o  the  BASXC NFUEL program. The ou tpu t  does n o t  
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provide  a complete  l i s t  of a l l  v a r i a b l e s  used. It i s  necessa ry  t o  r e f e r  

t o  B l i s t i n g  of t he  program t o  de te rmine  c h a r a c t e r i s t i c s  of t h e  f u e l  

c y c l e  be ing  cos t ed .  

4.4 Coal Fuel  Cost .I-I_ 

The c o a l  c o s t  code CO&CO employs t h e  method i l l u s t r a t e d  i n  Ref. 4 .  

The use r  i n p u t s  a c o a l  pr ice  i n  d o l l a r s  p e r  m i l l i o n  Btu, a r e f e r e n c e  

y e a r  f o r  c o a l  price i n p u t ,  t h e  year of p l a n t  s t a r t u p ,  t h e  p l a n t  l i f e ,  

t he  e f f e c t i v e  c o s t  of c a p i t a l ,  t he  o v e r a l l  i n F l a t i o n  ra te ,  t h e  real c o s t  

e s c a l a t i o n  rate,  and t h e  p l a n t  n e t  h e a t  ra te  i n  Btu/kWh. Output con- 

sists of the  c o n s t a n t  d o l l a r  l eve l i ze t l  c o a l  c o s t  i n  mills/kWh. The 

d i f f e r e n t i a l  e s c a l a t i o n  f a c t o r  used i n  t h e  c a l c u l a t i o n  of l e v e l i z e d  c o s t  

is de r ived  i n  Appendix C of R e f .  4 .  

4.5 Fixed Charge Rate -I 

The l e v e l i z e d  f i x e d  charge rate code FCRATE is  based on the  method- 

ology desc r ibed  i n  Ref. 4 .  The use r  i n p u t s  the p r o j e c t  l i f e  and l e v e l -  

i z i n g  pe r iod ,  a g e n e r a l  i n f l a t i o n  f a c t o r ,  an i n t e r i m  replacement  escala- 

t i o n  f a c t o r ,  the e f f e c t i v e  t a x  rate (combined s t a t e  and f e d e r a l ) ,  

c a p i t a l  investment  cost ,  t h e  t a x  d e d u c t i b l e  f r a c t i o n  of t h e  c a p i t a l  

investment  c o s t  ( r a t i o  of d i r e c t  and i n d i r e c t  costs o t h e r  than  c a p i t a l -  

i z e d  i n t e r e s t  t o  t o t a l  c a p i t a l i z e d  c o s t  i n c l u d i n g  i n t e r e s t ) ,  t h e  inves t -  

ment tax c r e d i t  ra te ,  c a p i t a l  rates and r a t i o s ,  and the tax  d e p r e c i a t i o n  

schedu le  t o  be used. The u s e r  has t h e  o p t i o n  o€  i n c l u d i n g  o r  exc lud ing  

year-by-year p r i n t o u t  of r e t u r n ,  ra te  base ,  t a x e s ,  and revenue r e q u i r e -  

ments. Both c u r r e n t  d o l l a r  and c o n s t a n t  d o l l a r  rates are d i sp layed .  

4.6 Level ized  Cost 

The l e v e l i z e d  c o s t  code LEVEL i s  based on t h e  methedology developed 

i n  Ref. 4 .  The method u s e s  t h e  d iscounted  cash flow approach,  whereby 

l e v e l i z e d  l i f e  c y c l e  c o s t s  are ob ta ined .  The r e s u l t s  are expressed  i n  

bo th  c o n s t a n t  and c u r r e n t  d o l l a r s .  Level ized  c o n s t a n t  d o l l a r s  o r  cur- 
r e n t  d o l l a r s  may be used as f i g u r e s  of merit f o r  comparison of t h e  
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o v e r a l l  a t t r a c e i v e n e s s  of competing a l t e r n a t i v e s .  LEVEL does not show 

year-by-year revenue requi rements .  

The l e v e l i z e d  c o s t s  may be expressed  i n  d o l l a r s  indexed t o  a r e f e r -  

ence y e a r ' s  buying power ( c o n s t a n t  d o l l a r )  or in terms of a l e v e l i z e d  

cos t ,  which remains c o n s t a n t  over  t he  life of t h e  p l a n t  bu t  which i s  

c a l c u l a t e d  using mixed years' d o l l a r s  ( c u r r e n t  d o l l a r ) .  The c a l c u l a -  

tions are performed i n  c u r r e n t  dollars and then  conver ted  t o  c o n s t a n t  

d o l l a r s .  The u s e r  is r e f e r r e d  t o  Ref. 4 f o r  a d i s c u s s i o n  of the mathe- 

matical basis and r e l a t i o n s h i p  between c o n s t a n t  and c u r r e n t  d o l l a r  

l e v e l i z e d  c o s t s .  
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5 .  INPUT DATA FOR SAMPLE PROBLEMS 

To d e t e r m i n e  c o s t  of power for a PWR p l a n t ,  i t  i s  n e c e s s a r y  t o  run  

t h e  c a p i t a l  i n v e s t m e n t  c o s t  model PWRCAP, t h e  O&M c o s t  model PWROlal, t h e  

f u e l  c y c l e  c o s t  model NFUEX,, t h e  f i x e d  c h a r g e  rate model FCRATE, and t h e  

l e v e l i z e d  cos t  model I,EVEL, The f o l l o w i n g  i n p u t  d a t a  r e p r o d u c e s  t h e  

sample prob lem o u t p u t  as g i v e n  i n  Appendix A. The numbers t o  t h e  r i g h t  

of t h e  word d e s c r i p t i o n  i n d i c a t e  t h o s e  models wh ich  require t h e  d a t a .  

The key t o  the models  is as f o l l o w s :  

1 = PWRCAP 
2 = PWROM 
3 = NFlJEL 
4 = FCRATE 
5 = LEVEL 
6 = COACAP 
7 = WETOM 
8 = COALCO 

A s  a n  e x a m p l e ,  year of f i r s t  commerc ia l  o p e r a t i o n ,  whj.ch i s  f o l -  

lowed by 1, 3,  and 5, i s  used  i n  PWRCAP, NFUEL, and LEVEL. 

YEAR OF STEAii SUPPLY SYSTEM PURCHASE ( 1) 

YEAR OF CONSTRUCTION PERMIT (1) 

YEAR OF FIRST COMMERCIAL OPERATION (1,  3, 5) 

INTEKEST RATE DURING CONSTRUCTION (PCT/YR) ( 1 )  

ESCALATION U T E  DURING CONSTRUCTION (PCT/YR) ( 1 )  

CONTINGENCY (PCT) (1) 

NET RAlCING PER UNIT (M) (1, 2, 5) 

CITY NUMBER (1) 

NUMBER OF UNITS PER PLANT ( 2 ,  5)  

RASE LOAD CAPACITY FACTOR (DECIMATA) ( 2 ,  3 ,  5)  

O&M COST ESCALATION KATE (PCT/YR) ( 2 )  

PLANT NET HEAT RATE (B‘CU/KWH) ( 2 )  

1987 

1989 

1995 

9.0 

7 .O 

10.0 

1100 

5 (CHICAGO) 

1 

0.65 

6.0 

10200 
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LAG TIME FOR R E C E I P T S  (YEARS) (3) 

CREDIT FOR DISCHARGED F I S S I L E ?  ( 3 )  

GNP INFLATION RATE (DECIMAL) ( 3 ,  5) 

EFFECTIVE COST OF MONEY (DECIMAL) (3) 

COMBINED STATE & FEDERAL INCOME TAX RATE (DECIMAL) (3 ,  4 )  

BASE YEAR FOR FUEL COST DATA ( 3 )  

REFERENCE YEAR P R I C E  FOR U308 ( $ / L B )  ( 3 )  

REFERENCE YEAR P R I C E  FOR CONVERSION ($/KG) (3) 

REFERENCE YEAR P R I C E  FOR ENRICHMENT ($/SWU) (3)  

REFERENCE YEAR P R I C E  FOR PLUTONIUM ($/GM) ( 3 )  

REFERENCE YEAR PRICE FOR FABRICATION ($/KG) (3) 

BACK END (KEPROCESSING) ($/KG) ( 3 )  

WASTE DISPOSAL (MILLS/KhFI) ( 3 )  

0.50 

NO 

0.06 

0.090 

0.4816 

1983 

34 .OO 

8.00 

139.00 

0 .0 

200.00 

0 .o 
1.0 

0.079 

0.06 

0.043 

0.06 

0.06 

0.06 

0.06 

Y 

30 

1.06 

1.06 

BOO0 

0.729 

P R I C E  ESCALATION RATE u308 (DECIMAL) ( 3 )  

P R I C E  ESCALATION RATE CONVERSION (DECIMAL) ( 3 )  

P R I C E  ESCALATION RATE ENRICHMENT (DECIMAL) ( 3 )  

PRICE ESCALATION KATE PLUTONIUM (DECIMAL) ( 3 )  

P R I C E  ESCALATION KATE FABRICATION (DECIMAL) ( 3 )  

P R I C E  ESCALATION RATE BACK END, REPROCESSING (DECIMAL) ( 3 )  

PRICE ESCALATION KATE WASTE DISPOSAL (DECIMAL) (3) 

YEAR-BY-YEAR PRINTOUT REQUESTED ( 4 )  

LEVELIZING PERIOD (YEARS) ( 4 )  

I N n A T I O N  FACTOR ( 1  + DECIMAL RATE) ( 4 )  

INTERIM REPLACEMENT ESCALATION FACTOR (1 + DECIMAL RATE) ( 4 )  

TOTAL I N I T I A L  CAPITAL INVESTMENT ( 4 )  

TAX DEDUCTIBLE FRACTION OF TOTAL CAPITAL INVESTMENT ( 4 )  
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INVES'MENT TAX CREDIT RATE ( 4 )  
0.08 

0.02 

0 -005 

N 

10-YEAR PROPERTY 

N (NUCLEAR) 

30 

0.01 

0.04 

0.46 

0.14 

0.38 

0.10 

0.50 

0.09 

1983.0 

0.167 

PROPERTY arm RATE ( 4 )  

INTEKIM REPLACEMENT RATE ( 4 )  

NORMALIZED OR FLOW-THROUGH ACCOUNTING ( 4 )  

TEFRA DEPRECIATION SCHEDULE ( 4 )  

PLANT TYPE ( 5 )  

PLANT LIFE (YEARS) ( 4 ,  5 )  

REAL (DIFFEKENTIAI,)  COST ESCALATION RATE (DECTMAL) ( 5 )  

STATE INCOME TAX RATE (DECIMAL) (5)  

FEDERAJ> INCOME TAX RATE (DECIMAL) ( 5 )  

RETURN ON COMMON S'L'OCK (DECIMAL) ( 4 ,  5 )  

COFLYON STOCK FRACTION ( 4 ,  5) 

INTEREST RATE ON DEBT (DECIMAL) ( 4 ,  5) 

DEBT FRACTION ( 4 ,  5)  

RETURN ON PREFERRED STOCK ( D E C I k 4 L )  ( 4 ,  5) 

CONSTANT DOLLAR LEVELfZED COST YEAR ( 2 ,  5) 

FIXED CHARGE RATE (DECIMAL, CURRENT DOLLAR) ( 5 )  

PLANT INVESTMENT COST AT F I R S T  COMMERCIAL OPERATION 
FOR ALL UNITS ( f r o m  PWRGAP) ($MILLIONS) ( 5 )  

FEDERAL GOVERNMENT DEH'C RATE FOR DECOMEIISSIONING 
FUNDS (DECIMAL) ( 5 )  

DECOMMISSIONING COST I N  CONSTANT DOLLAR LEVELIZED 
COST YEAR ($MILLIONS)  (5)  

O&M COST I N  CONSTANT DOLLAR LEVELIZED COST YEAR 
( f r o m  PWKOM) (MILLS/KWI1) ( 5 )  

FUEL COST I N  CONSTANT DOLLAR LEVELIZED COST YEAR 
COST DATA ( f rom NFUEL) ( M I L L S / K W )  (5)  

3398 .O 

0 -085 

130.0 

6.61 

8.78 
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T o  d e t e r m i n e  cost of power generation f o r  a coal-fired p l a n t ,  the 
user may execute  the  capital i n v e s t m e n t  cost model COACAP, one of the 

O&M cost models (WETON or DRYOM), the  coal cost model COALCO, the  f ixed 

charge rate model FCRATE, and then t h e  Levelized cost m o d e l  LEVEL. T h e  

following i n p u t  data reproduces the sample o u t p u t  as g iven  i n  Appendix 

B. 

YEAR OF STEAM SUPPLY SYSTEM PURCHASE ( 6 )  

YEAR OF CONSTKUCTION PERMIT ( 6 )  

YEAR OF FIRST C0MME:RCXAL OPERATION (5,  6,  8) 

INTEREST RATE DURING CONSTRUCTION (PCT/YR) (6) 

ESCALATION RATE DURING CONSTKUCTION (PCT/YR) (6) 

CONTINGENCY (PCT)  ( 6 )  

1989 

1991 

1995 

9 .O 

7 .O 

]Lo .o 
NET RATING PER UNIT ( M W E )  (5 ,  6 ,  7)  

5 50 
C I T Y  NLJMBER ( 6 )  

NUMBER OF UNITS PEK PLANT ( 5 ,  7 )  

BASE LOAD CAPACITY FACTOR (DECIMAL) (5 ,  7 )  

O&M COST ESCALATION RATE (PCT/YR) ( 7 )  

PLANT NET HEAT RATE (BTU/KWH) ( 7 ,  8) 

SULFUR ( PERCENT) ( 7  ) 

ASH (PERCENT) ( 7 )  

BEATING VALUE (BTU/LB) ( 7 )  

REFERENCE YEAR FOR P R I C E  OF COAL (8) 

P R I C E  OF COAL ($/MBTU) ( 8 )  

COAL REAL COST ESCALATION RATE (DECIMAL) (8) 

EFFECTIVE COST OF MONEY (DECIMAL) (8) 

YEAR-BY-YEAR PRINTOUT REQUESTED ( 4 )  

LEVELIZING PERIOD (YEARS) ( 4 )  

5 (CHICAGO) 

2 

0.65 

6 .O 

9900 

3.5 

13.6 

11000*0 

1983 

1.60 

0,015 

0 *09 

Y 

30 
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INFLATLON FACTOR ( 1 -k DECIMAL RATE) ( 4 )  

INTERIM REPLACEMENT ESCALATION FACTOR ( 1  + DECIMAL RATE) ( 4 )  
1.06 

1.06 
COMBINED FEDERAL AND STATE INCOME TAX KATE (DECIMAL) ( 4 )  

o .4a16 
TOTAL I N I T I A L  CAPITAL LNVESTMENT ( 4 )  

TAX DEDUCTIBLE FRACTION OF TOTAL CAYPTAL INVESTMENT ( 4 )  

INVESTMENT TAX CREDIT RATE ( 4 )  

PROPERTY TAX RATE ( 4 )  

INTERIM REPLACEMENT RATE ( 4 )  

NORMALIZED OR FLOW-THROUGH ACCOUNTING ( 4 )  

TEFRA DEPRECIATION SCHEDULE ( 4 )  

PLANT TYPE ( 5 )  

PLANT LIFE (YEARS) ( 4 ,  5 ,  8) 

GNP INFLATION RATE (DECIMAL) ( 5 ,  8) 

REAL (DIFFERENTIAL)  COST ESCALATION RATE (DECIMAL) ( 5 )  

STATE INCOME TAX RATE (DECIMAL) ( 5 )  

FEDERAL INCOME TAX RATE (DECIMAL) ( 5 )  

RETURN ON COMMON STOCK (DECIMAL) ( 4 ,  5) 

COMMON STOCK FRACTION ( 4 ,  5 )  

INTEREST RATE ON DEBT (DECIMAL) ( 4 ,  5) 

DEBT FRACTION ( 4 ,  5) 

RETURN ON PREFERRED STOCK (DECIMAL) ( 4 ,  5) 

CONSTANT DOLLAR LEVELIZED COST YEAR (5  , 7) 

FIXED CHARGE U T E  (DECIMAL, CURRENT DOLLAR) (5) 

PLANT INVESTMENT COST AT F I R S T  C O W R C I A L  OPERATION 
FOR ALL UNlTS  (from COACAP) ($MILLIONS)  (5 )  

ObM COST I N  CONSTANT DOLLAR LEVET..IZED COST YEAR 
(from WETOM) (MILLS/KWH) (5)  

1000 

0.798 

0.08 

0.02 

0 A05 

N 

15-YEAR PUBLIC U T I L I T Y  PROPERTY 

C (COAL-FIRED) 

30 

0.06 

0.01 

0.04 

0.46 

0.14 

0.38 

0.10 

0.50 

0.09 

1983 .O 

0.169 

2763.0 

5 . 1 7  
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FUEL COST IN CONSTANT DOLLAR LEVELLZED COST YEAR 
COST DATA (MILLSIKWH) ( 5 )  

23.4 
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6. J O B  SUBMISSION TO THE IBM PC 

It i s  assumed t h a t  t h e  riser has  an 1BM Pe r sona l  Computer system 

w i t h  system u n i t  ( c o n t a i n i n g  two 5-1/4 i n .  d i s k e t t e  d r i v e s ) ,  a keyboard 

u n i t ,  and a p r i n t e r .  These programs were developed us ing  BASICA (ad- 

vanced b a s i c )  on Disk Opera t ing  System (DOS) Version 3.00. 

Use of t h e s e  programs r e q u i r e s  t h a t  DOS f i r s t  be brought  up. Lf 

power t o  t h e  system u n i t  i s  o f f ,  DOS can be i n s e r t e d  i n  d r i v e  A, power 

can be turned  on, and DOS w i l l  be a u t o m a t i c a l l y  loaded i n t o  memory a f t e r  

t h e  i n t e r n a l  power-on s e l f - t e s t  is performed. A f t e r  DOS i s  loaded ,  a 

r eques t  t o  e n t e r  new d a t e  and t i m e  will appear .  Two l i n e s  of informa- 

t i o n  concern ing  t h e  DOS v e r s i o n  and a copyr igh t  n o t i c e  w i l l  a lso ap- 

pear. The DOS prompt A> w i l l  then be d i sp layed .  

The d i s k  c o n t a i n i n g  t h e  t e n  c o s t  programs may then  be i n s e r t e d  i n  

d r i v e  R. Ente r ing  t h e  command D I R  B: causes  a l l  d t r e c t o r y  e n t r i e s  on 

t h e  c o s t  d i s k e t t e  t o  be d i sp layed .  

The d i s k e t t e  c o n t a i n s  t e n  programs, which are i d e n t i f i e d  as PWRCAP, 

COACAP, CAPCOS, PWROM, WTOI?, DRYOM, COALCO, NPUEL, FCRATE, and LEVEL. 

Advanced b a s i c  may be loaded by e n t e r i n g  t h e  word BASICA fol lowed by t h e  

ENTER key. Once advanced b a s i c  has  been loaded ,  the program f u n c t i o n  

keys F1 through P10 can be used t o  make the  PC perform p rede f ined  c o w  

mands. These i n c l u d e  LIST, KUN, LOAD, an3 SAVE. Use program f u n c t i o n  

key F3 t o  load  any b a s i c  programs. P3 w i l l  show LOAD on t h e  screen .  

Enter  B:PWRCAP ( o r  B:PWCAP.BAS) s i n c e  the b a s i c  p r o g r a m  r e s i d e  on t h e  

d i s k e t t e  i n  d r i v e  B. Use P2 t o  i n t e r p r e t  and execu te  PWRCAP. You w i l l  

be prompted f o r  t he  d a t e  i n  the  form 12/21/84 .  Next t h e  menu w i l l  ap- 

pear .  To reproduce t h e  sample problem, your responses  should match t h e  

prev ious  l i s t  of inpu t .  Years may be e n t e r e d  as i n t e g e r ,  f i x e d  p o i n t ,  

or f l o a t i n g  p o i n t  numbers. The u s e r  may t r y  t h i s  by s e l e c t i n g  menu i t e m  

1 and respondi-ng to  YEAR OF STWAM SYSTEM PURCHASE wi th  i n t e g e r  1983, 

s e l e c t i n g  menu i t e m  2 and responding t o  YEAR OF CONSTRUCTION PERMIT wi th  

1988.0, s e l e c t i n g  menu i t e m  3 and responding to YEAR OF COMMERCIAL 

OPEKATION with 1.995E3. 
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You may con t inue  t o  answer t h e  q u e s t i o n s  f o l l o w i n g  t h e  l i s t i n g  

above but  a few words of c a u t i o n  are i n  o r d e r .  There is some incon- 

s i s t e n c y  i n  t h e  form of i n p u t  between models, Be c a r e f u l  t o  observe  t h e  

prompt l i n e  f o r  such inpu t  as i n t e r e s t  rate. One model may prompt f o r  

pe rcen tage  (i.e., 10.0) wh i l e  a n o t h e r  model may prompt f o r  a decimal  

(i.e., 0,lO). You may con t inue  t o  check ou t  t h e  use  of t h e  menu u s i n g  

t h e  d a t a  l i s t e d  i n  S e c t i o n  5. When t h e  menu shows your d a t a  t o  be cor- 

rect, e n t e r  0, and you w i l l  be prompted f o r  run i d e n t i f i c a t i o n .  You may 

t y p e  i n  run i d e n t i E i c a t i o n  fo l lowed by ENTEK, o r  s imply ENTER. Execu- 

t i o n  w i l l  beg in .  Check your resu l t s .  I f  t h e r e  was  an e r r o r  i n  d a t a  

e n t r y  and you wish t o  run a c o r r e c t e d  case, make your s e l e c t i o n  from t h e  

menu and run t h e  case by typ ing  a 0. When your ou tpu t  is j u s t  t he  way 

you want i t ,  e n t e r  99 t o  e x i t  t h e  PWR c a p i t a l  inves tment  c o s t  program. 

OK now appea r s  a t  t h e  top  of t h e  sc reen .  To select ano the r  pro- 

gram, use  f u n c t i o n  key F3. Load B:PWROM then  u s e  F2 t o  execu te  PWROM. 

You are a g a i n  prompted € o r  t h e  d a t e .  The menu f o r  t h e  PWR O&H c o s t  pro- 

gram is  s e l f  exp lana to ry  excep t  t h a t  i f  l e v e l i z e d  c o s t  i s  t o  be calcu-  

lated later us ing  LEVEL, c o n s t a n t  d o l l a r  l e v e l i z e d  c o s t  yea r  should be 

i n p u t  as the YEAR OF OPERATION. Although t h e  p l a n t  may be ope ra t ed  i n  

1995, l e v e l i z e d  c o s t s  i n  1983 d o l l a r s  w i l l  be c a l c u l a t e d  us ing  1983 06M 

c o s t s  as inpu t .  Model LEVEL t a k e s  the o p e r a t i o n  and maintenance c o s t  

f o r  1983 and i n f l a t e s  it as r e q u i r e d  t o  t h e  actual year  o r  yea r s  of op- 

e r a t i o n  (1995 and beyond). The r e f e r e n c e  t o  y e a r  of o p e r a t i o n  i s  €o r  

use of PWROM as a s tand-a lone  O&M c o s t  code where c o s t  f o r  a s p e c i f i c  

y e a r  is  normally d e s i r e d .  

I f  t h e  u s e r  selects menu i t e m  5 ,  he is  asked if tie wants t o  use t h e  

d e f a u l t  g e n e r a l  e s c a l a t i o n  rate. If t h e  answer is N f o r  no, t h e  u s e r  is  

asked i f  he wants t o  i n p u t  a g e n e r a l  e s c a l a t i o n  rate. I f  t h e  answer t o  

t h i s  i s  a l s o  N, a series of i n d i v i d u a l  e s c a l a t i o n  rates which have pre- 

v i o u s l y  been a s s igned  w i t h i n  t h e  model w i l l  be used. For the WROM 

model t h e  e s c a l a t i o n  rates i n c l u d e  wages, commercial l i a b i l i t y  i n s u r -  

ance ,  government l i a b i l i t y  i n s u r a n c e ,  c o s t  of f e e s ,  Fnspec t ions ,  re- 

views,  materials, s u p p l i e s  and expenses ,  p r o p e r t y  i n s u r a n c e ,  and re- 
placement  power insurance .  Any of t h e s e  v a l u e s  can be changed by e d i t -  

i n g  a program but may no t  be changed through use of t h e  menu. 
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Note t h a t  t h e  BASE LOAD CAPACITY FACTOR prompted f o r  should be in-  , 

put  as a decimal  ( i . e . ,  0.65) r a t h e r  than  as a percentage .  Compare t h e  

v a l u e s  shown on t h e  menu wi th  t h e  sample d a t a  p r e v i o u s l y  l i s t e d ,  When 

YOU are s a t i s f i e d  t h a t  t h e  inpu t  matches t h e  sample i n p u t  d a t a ,  type  0 

t o  run t h e  case, compare t h e  ou tpu t  a g a i n s t  t h e  s a m p l e  o u t p u t ,  i f  it i s  

s a t i s f a c t o r y  type  99 and we w i l l  proceed t o  t h e  f u e l  cyc le  c o s t  code 

NFUEL. 

OK now appea r s  a t  t h e  top of t h e  screen .  S e l e c t  BENFUEL by use of 

t he  f u n c t i o n  key F3. Use P2 t o  begin execu t ion .  The sample case  may be 

reproduced us ing  the  d e f a u l t  d a t a  by typ ing  0 wi th  no d a t a  changes. 

When i t  prompts f o r  YEAR OF STARTUP, t h i s  is synonymous wi th  YEAR OF 

FIRST COMMERCIAL OPERATION. Capac i ty  f a c t o r  i s  i n p u t  as a decimal., not  

a percentage .  Again, be s u r e  t h a t  t h e  p r i n t e r  i s  turned  on. Turning 

t h e  p r i n t e r  o f f  w i l l  l e ave  t h e  monitor  i n  an  appa ren t  hung c o n d i t i o n  

u n t i l  the  p r i n t e r  is turned on. The LAG TIHE FOR RECKIPTS of revenues 

may be i n p u t  as a decimal  f r a c t i o n  of a year o r  as a real  o r  i n t e g e r  

va lue  g r e a t e r  t han  1 year .  CREDC'V FOR DISCHARGED FISSILE (Y OR N) ques- 

t i o n s  whether a c r e d i t  should be inc luded  f o r  plutonium and uranium re- 

covered i n  r e p r o c e s s i n g .  It should be noted t h a t  t h e  r e f e r e n c e  year  

p r i ce  f o r  plutonium d e f a u l t s  t o  zero.  

The i n f l a t i o n  rate c a l l e d  f o r  i n  menu i t e m  5 i s  a decimal  estimate 

of the  Gross  Na t iona l  Product  I m p l i c i t  Pr ice  D e f l a t o r  over  t he  p l a n t  

l i f e t i m e .  The EFFECTIVE COST OF MONEY i s  t h e  weighted-average a f t e r  t a x  

c o s t  o f  c a p i t a l  cons idered  t o  c o n s i s t  of common s t o c k ,  p r e f e r r e d  s t o c k ,  

and debt .  Program LEVEL uses  i n d i v i d u a l  f r a c e i o n s  and r e t u r n s  f o r  each 

c a p i t a l  component and the  marginal. t a x  rate t o  c a l c u l a t e  t h e  e f f e c t i v e  

c o s t  of money. NFUEL assumes t h a t  t h e  a f t e r  t a x  c o s t  of c a p i t a l  is 

known. It is sugges ted  t h a t  t h e  use r  of NFUEL might want t o  start wi th  

a n  e s t ima ted  c o s t  of money, then  a d j u s t  t h e  r e s u l t s  a f t e r  running 

LEVEL. I t e m  7 ,  INCOME TAX RATE, i s  t h e  combined s t a t e  and f e d e r a l  r a t e ,  

which i s  c a l c u l a t e d  i n  LEVEE from s ta te  and f e d e r a l  income tax rates. 

Reference year  p r i c e s  (menu items 9 through 15) prompt f o r  t h e  cor-  

rect u n i t s  of pr ice .  The PRICE ESCALATION RATES c a l l e d  f o r  r e p r e s e n t  

t h e  combination of t h e  i n f l a t i o n  rate and a real  c o s t  e s c a l a t i o n  rate. 

It should be noted  t h a t  a l l  r e f e r e n c e  p r i c e s  o t h e r  than  U308 and 



enrichment are assumed t o  rise i n  l i n e  wi th  t h e  g e n e r a l  i n f l a t i o n  

rate. Compare t h e  o u t p u t  with t h e  sample case. I f  i t  is  s a t i s f a c t o r y ,  

t y p e  99 and proceed t o  t h e  l e v e l i z e d  c o s t  code. Load B:LEVEL hy us ing  

f u n c t i o n  key F3. Execute by use  of F 2 .  LEVEL a p p l i e s  t o  bo th  LWR and 

c o a l - f i r e d  p l a n t s ,  t h e r e f o r e  menu i t e m  1 ca l l s  f o r  p l a n t  type  as e i t h e r  

N f o r  n u c l e a r  o r  C f o r  coa l - f i r ed .  P l a n t  type  d e f a u l t s  t o  n u c l e a r .  

While t h e  c a p i t a l  inves tment  c o s t  code p r i n t e d  c o s t s  f o r  one through 

f o u r  u n i t s  f o r  a l l  runs ,  LEVEL r e q u i r e s  t h a t  t h e  u s e r  i n p u t  t h e  number 

of units o r  a c c e p t  the d e f a u l t  v a l u e s  of s i n g l e  u n i t  f o r  LWR o r  two 

u n i t s  f o r  coal-f  i r e d  p l a n t s .  The i n f l a t i o n  and e s c a l a t i o n  rates called 

f o r  are the  expec ted  change i n  t h e  Gross Na t iona l  Product  I m p l i c i t  P r i c e  

Deflator and t h e  real ( d i f f e r e n t i a l )  e s c a l a t i o n  rate. Financial r e t u r n s  

and c a p i t a l i z a t i o n  f r a c t i o n s  are those  r equ i r ed  to  c a l c u l a t e  e f f e c t i v e  

(a f t er  t a x )  c o s t  of money. 

It  is sugges ted  that t h e  u s e r  might want t o  make a f i r s t  run us ing  

d e f a u l t  d a t a  ( type  0) fol lowed by a practice case wi th  t h e  maximum 

amount of inpu t .  Input  each menu i t e m  number and respond w i t h  t h e  d a t a  

from Sect .  5. Note that  p l a n t  type  must be e n t e r e d  i n  upper case (N o r  

C ) .  Menu t t e m  99 e x i t s  t h e  program. The r e s u l t s  of bo th  of t h e  above 

cases should be i d e n t i c a l  and should  ag ree  wi th  t h e  sample ou tpu t  in -  

c luded  i n  Appendices A and B. Compare your ou tpu t  w i th  t h e  sample out-  

pu t .  Ca re fu l  i n s p e c t i o n  of the  ou tpu t  shollld e n a b l e  you t o  f i n d  any 

d i f f e r e n c e s  and r e r u n  t o  produce i d e n t i c a l  ou tpu t .  

It was po in ted  ou t  ea r l ie r  t h a t  t he  BASIC programs do no t  ask  fo r  

as  much i n p u t  d a t a  as t h e  o r i g i n a l  IBM F o r t r a n  programs. It w a s  a lso 

poin ted  o u t  t h a t  t he  v a r i a b l e s  do e x i s t  w i th in  t h e  BASIC programs to  
change many o t h e r  v a r i a b l e s  from the TBM r o u t i n e s .  The CONCEPT F o r t r a n  

program and t h e  KEFCO F o r t r a n  program were too large t o  be t r a n s l a t e d  

d i r e c t l y  t u  BASIC, but t h e  OMCOST F o r t r a n  program allowed f o r  d i r e c t  

t r a n s l a t i o n  i n t o  t h r e e  BASIC programs. 





25 

Appendix A 

SAMPLE PROBLEM OUTPUT FOR PWR PLANT 
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C A P I T A L  C O S T  E S T I M A T E  

VERSION 1/8/85 
RUN DATE 1/14/85 

SAMPLE PROBLEM 
EEDB PHASE V I ,  1/83 REGULATORY STATUS 
PWR POWER PLANT 
YEAR OF STEAM SUPPLY SYSTEM PURCHASE 1987 
YEAR OF CONSTRUCTION PERMIT 1989 
YEAR OF COMMERCIAL, OPERATION 1995 

9 INTEREST RATE DURING CONSTRUCTION (pct/yr) 
ESCALATION RATE (percendyear) 7 
CONTINGENCY (percent)  10 
NET RATING PER U N I T  (me} 1100 
PLANT LOCATION CHICAGO 

DIRECT COSTS ($MILLIONS)  
20 LAND 7 
21 STRUCTURES 239 
22 REACTOR PLANT 329 
23 TURBINE PLANT 264 
24 ELECTRIC PLANT 9 3  
25 MISC PLANT 53 
26 MAIN COND HEAT REJ  51 

SUBTOTAL DIRECTS 

INDIRECT COSTS 
91 CONSTR SERVICES 
92 HOME OFFICE ENGRG 
93 F I E L D  OFFICE 
94 OWNER COSTS 

SUBTOTAL INDIRECTS 

1036 

212 
229 
127 
80 

649 

SUBTOTAL DIRECTS AM, INDIRECTS i6as 
CONTINGENCY ALLOWANCE 169 
TOTAL DIRECT AND INDIKECT COSTS BEFORE ESC. 1854 

E S C L A T I O N  DURING CONSTRUCT ION 640 
TOIIAL ESCALATED DIKECT AND INDIRECT COSTS 2494  

TOTAL, INTEREST DURING CONSTRUCTION 9 24 

TOTAL CAPITAL INVESTMENT MIDDLETOWN 3418 

PLANT LOCATION ADJUSTHENT CHICAGO -20 

1 UNIT PLANT CAPITAL INVESTMENT (3089 $/kWe) 3398 
2 UNIT PLANT CAPITAL INVESTMENT (2656 $/kWe) 5843 
3 UNIT PLANT CAPITAL INVESTMENT ( 2 5 2 2  $/kWe) 8324 
4 UNIT PLANT CAPITAL INVESTMENT (2456  $/kWe) 10805 



28 

SUMMARY OF ANNUAL NONFUEL O&M COST FOR PWR POWER PLANT 

VERSION 1/10/85 
RUN DATE 1/14/85 

SAMPLE PROBLEM 
NET RATING OF EACH UNIT ( M W e )  
NUMBER OF UNITS PER PLANT 
BASE LOAD CAPACITY FACTOR 
ESCALATION RATE (percent/year) 
THERMAL INPUT PER UNIT ( M W t )  
PLANT NET HEAT RATE (BTU/kWh) 
PLANT NET EFFICIENCY (percent) 
ANNUAL NET GENERATION (millton kWh) 

, YEAR OF ESTIMATE 

DIRECT COSTS ($million/year) 
STAFF ONSITE 
(401 PERSONS AT $39191) 

MA1 NTE NANCE MATE RIAL 
FIXED 
V ART. ABL. E 

S U P P L I E S  ANI) EXPENSES 
FIXED 
V AR TABLE 

F E E S ,  INSPECTCONS, REVLk!WS 

OFF s ITE SUP Po w SERV ICES 

INDIRECT COSTS ( $ m i l l i . o n / y e a r )  
ADMINISTRATIVE AND GENERAL 

C O M E  RC I AI, L I  AB1 L I TY I N  SU RANCE 
RETROSPECTIVE PREMIUM 
PROPERTY INSURANCE (PRIMARY) 
PROPERTY INSURANCE (EXCESS) 
REPLACEMENT POWER INSURANCE 
OTHER A&G 

cows ($million/year) 
TOTAL FIXE11 DIRECTS AND INDLRECTS 
TOTAL VAKIARIX DIRECTS AND INDLRECTS 
TOTAL NONFUEL O&M 

UNIT COSTS ( m i l l s / k W h )  
F IXED DIRECTS AND INDIRECTS 
VARIABLE DIRECTS AND INDIRECTS 
TOTAL NONFUEL O&M 

1100 
1 

.65 
6 .00 
3288 

10200 
33.5 
6268 
1933 

15.72 

4.56 
3.59 
0.97 

5.75 
5.09 
0.66 

0.52 

3.92 

10.94 
0.42 
0.01 
2.12 
1. .70 
2.12 
4.57 

39.8 
1.6 

41.4 

6.34 
0.26 
6.61 
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N U C L E A R  F I J E L  C Y C L E  C O S T  

VERSION 1/10/85 
RUN DATE 1 / 1 4 / 8 5  

INPUT DATA 

SAMPLE PROBLEM 
YEAR OF STARTUP 

I CAPACITY FACTOR 
LAG TIME (years) 
NO CREDIT FOR DCSCHARGED FISSILE 
BASE YEAR FOK COST DATA 
INFLATION RATE 
EFFECTIVE COST OF MONEY 
INCOME TAX RATE 

REFERENCE YEAR PRICES 
U308 ( $ / l b )  
CONVEKS ION ( $ /  kg)  
ENRICHMENT ($/SWU) 
PLUTONIUM ($/gm) 
FABRICATION ($/grn) 
BACK END (reprocessing) ($/kg) 
WASTE DISPOSAL ( m i l l s / k W h )  

PRICE ESCALATION wms 
U308 
CONVERSION 
ENRICHMENT 
PLUTONIUM 
FABRICATION 
BACK END (reprocessFng) 
WASTE DISPOSAL 

LEVELIZED FUEL CYCLE COSTS, MLLLS/KWH 

URANIUM PURCHASE 
CONVERSION PURCHASE 
ENRICHMENT PURCHASE 
PLUTONIUN PURCHASE 
FABRICATION 
URANIUM CREDIT 
CONVERSION CREDIT 
ENRICHMENT CREDIT 
PLUTONIUM SALES 
REPROCESS t N G  
WASTE DISPOSAL 

CURRENT 
DOLLARS 

16.446 
0.957 
8.814 
0.000 
4.325 
0.000 
0.000 
0.000 
0.000 
0.000 
3.923 

1995 
0.65 

0.5 

1983 
0.06 

.4816 
-0900 

34 .oo 
8 .OO 

139.00 
0 .00 

200.00 
0 .oo 
1.00 

.079 
,060 
.043 
,060 
-060 
.060 
.0b0 

CONSTANT 
DO I. LARS 

4.191 
0.244 
2.246 
0.000 
1 .I02 
0.000 
0.000 
0.000 
0.000 
0.000 
1 .000 

34.466 8.782 
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F I X E D  C H A R G E  R A T E  

VERSION 1/ 10/85 
RUN DATE 1/14/85 

PWR SAMPLE PROBLEM 

INPUT DATA 

PROJECT L I F E  (years) 
LEVELIZING PERIOD (years) 
INFLATION FACTOR (1 + rate) 
INTERIM REPLACEMENT ESCALATION FACTOR (1  + rate) 
EFFECTIVE INCOME TAX RATE 
TOTAL I N I T I A L  CAPITAL INVESTMENT (dollars) 
TAX DEDUCTABLE FRACTION OF TOTAL CAPITAL INVEST. 
INVESTMENT TAX CREDIT RATE 
INTEREST U T E  ON DEBT 
RETURN ON PREFERRED STOCK 
RETURN ON COMMON STOCK 
DEBT FRACTION 
PREFERRED STOCK FRAGTION 
COMMON STOCK FRACTION 
PROPERTY TAX KATE 
INTERIM REPLACEMENT RATE 
NORMALIZED ACCOUNTING 
ACRS CLASS: 10-YEAR PROPERTY 

30 
30 

1.06 
1.06 
.4816 
1000 

.7 290 
0 -08 

.loo0 

.0900 

.1400 

.5000 
1200 

-3800 
0.02 

0.005 
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YR RATE 
RASE 

1 942 
2 894 
3 825 
4 763 
5 708 
6 654 
7 599  
8 548 
9 496 

10 445 
11 394 
12 374 
13 354 
14 335 
15 315 
16 295 
17 276 
18 256 
19 236 
20 217 
21  197 
22 177 
23 157 
24 138 
25 118 
26 98 
23 99 
28 59 
29 39 
30 20 

RETURN BOOK TAX 
ON CAP DEPR DEPR 
107 
102 

9 4  
87 
8 1  
75 
68 
62 
57 
5 1  
45 
4 3  
40 
38 
36 
34 
3 1  
29 
27 
25 
22 
20 
18 
16 
13 
11 

9 
7 
4 
2 

33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 

58 
102 
87 
73 
73 
73 
66 
66 
66 
66 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

I TAX I TAX PROP 
CURR DEFER TAX 
48 16 
24 37 
27 30 
30 23 
27 23 
24 23 
24 20 
21 20 
18 20 
15 20 
44 -12 
42  -12 
4 1  -12 
40 -12 
39 -12 
38 -12 
36 -12 
35 -12 
34 -12 
33 -12 
32 -12 
31 -12 
29 -12 
28 -12 
27 -12 
26 -12 
25 -12 
24 -12 
22 -12 
21  -12 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

INTRM REV R 
REPL 

5 
6 
6 
6 
9 
7 
8 
8 
8 
9 
9 

10 
11 
11 
12 
13 
13 
14 
1s 
16 
17 
18 
19 
20 
21  
23 
24 
26 
27 
29 

SUM OF THE PRESENT. WORTH OF REVENUE REQUIREMENTS AT 

8.99 PERCENT COST OF MONEY 1728 

2.82 PERCENT COST OF MONEY 1718 

FIXED CHARGE RATE 

CURRENT DOLLAR RATE = -1671 
CONSTANT DOLLAR RATE = a0853 

CURR 
2 30 
222 
211 
200 
19 1 

173 
165 
156 
148 
140 
137 
134 
131 
128 
126 
123 
120 
118 
115 
113 
110 
108 
106 
104 
102 
99 
98 
96 
94 

182 

REV R 
CONST 
217 
198 
177 
159 
143 
128 
115 
103 

9 2  
83 
93 
6% 
63 
58 
54 
49 
46 
42 
39 
36 
33 
31 
28 
26 
24 
22 
21 
19 
18 
16 
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L E V E L I Z E D  P O W E R  G E N E R A T I O N  C O S T  

VERSION 1/14/85 
RUN DATE 1/14/85 

PTnTR SAMPLE PROBLIEN 
PLANT TYPE 
YEAR OF FIRST COMMERCIAL OPERATION 
RATING PER UNIT (me) 
UNITS PER PLANT 
PLANT L I F E  
GNP INFLATION RATE 
STATE INCOME TAX RATE 
FEDERAL INCOME TAX RATE 
EFFECTIVE INCOME TAX RATE 
RETURN ON COMMON STOCK 
COMMON STOCK FRACTION 
INTEREST RATE ON DEBT 
DEBT FRACTION 
RETURN ON PREFERRED STOCK 
PREFERRED STOCK FRACTION 
EFFECTIVE COST OF MONEY 
CONSTANT DOLLAR LEVELIZED COST YEAR 
FIXED CHARGE RATE 
PLANT INVESTMENT COST (1995 $millions) 
CAPACITY FACTOR 
FEDERAI, GOVERNMENT DEBT RATE 
DECOMMISSIONING COST (1983 $millions) 
LEVELIZED 0 & M  COST (1983 mills/kWh) 
LEVELIZED FUEL COST (1983 mills/kWh) 

NUCLEAR 
1995 
1100 

1 
30 

0.06 
0.04 
0.46 

0.4816 
0.14 
0.38 
0.10 
0.50 
0.09 
0.12 

.0899 
1983 

0.167 
3398 
0.65 

0.085 
130 

6.61 
8.78 

LbXELIZED POWER GENERATION COSTS (mills/kWh) 

CONSTANT CURRENT 

CAPITAL 23.1 
O&M 6.6 
FUEL 8.8 
DECOM. 0.5 

90.7 
25.9 
34.5 

1.9 

39 .o 153.0 
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C A P I T A L  C O S T  E S T I M A T E  

VERSION 1/ 10/85 
BUN DATE 1/14/85 

SAMPLE PROBLEM 
EEDB PHASE V I ,  1/83 REGULATORY STATUS 
PLANT TYPE NUCLEAR 
YEAR OF STEAM SUPPLY SYSTEM PURCHASE 1 9 8 7  
YEAR OF CONSTRUCTION PERMIT 1989 
YEAR OF COMMERCIAL OPERATION 1995 
INTEREST RATE DURING CONST. (percent /year )  9 
ESCALATION U T E  (percent/year) 7 
CONTINGENCY (percent )  10 
NET RATING PER U N I T  ( W e )  1100 
PLANT LOCATION CHICAGO 
BASE YEAR FOR DIRECT AND INDIRECT COST INPUT 1987 
BASE SIZE FOR DIRECT AND INDIRECT COST INPUT 1100 
DIRECT COST AT BASe SIZE/YEAR ($millions) 1036 
INDIRECT COST AT BASE SIZE/YEAR ($millions) 649 

OVtiRNIGHT COSTS (year  SSS purchase, $mill-Lons) 
DIRECT COSTS 1036 

INDIRECT COSTS 649 

SUBTOTAL DLKECT AND INDIRECT COSTS 1685 

CONTINGENCY ALLOWANCE 169 

TOTAL D I R .  AND INDIR.  COST BEFORE ESC. 1854 

ESCALATION DURING CONSTRUCTION 640 

TOTAL ESCALATED DIRECT AND INDLKECT COSTS 2494 

TOTAL INTEREST DURING CONSTRUCTION 924 

TOTAL PLANT CAPITAL INVESTMENT MIDDLETOWN 3418 

PLANT LOCATION ADJUSTMENT CHICAGO -20 

1 UNIT PLANT CAPITAL INVESTMENT (3089 $/kWe) 3398 
2 UNIT PLANT CAPITAL XNVESTMENT (2656 $/kWe) 5843 
3 UNIT PLANT CAPITAL INVESTMENT ( 2 5 2 2  $/kWe) 8324 
4 UNIT PLANT CAPITAL INVESTMENT (2456 $/kWe) 10804 
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Appendix B 

SAMPLE PROBLEM OUTPUT FOR COAL-FIRED PLANT 
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C A P I T A L  C O S T  E S T I M A T E  

VERSION 1/8/85 
RUN DATE 1/14/85 

SAMPLE PROBLEM 
EEDB PHASE V I ,  1/83 REGULATORY STATUS 
COAL-FIRED POWER PLANT 
YEAR OF STEAM SUPPLY SYSTEM PURCHASE 1989 
YEAR OF CONSTRUCTION PERMIT 199 1 
YEAR OF COMNERCTAI, OPERATION 1995 
INTEREST RATE DURING CONST. (percent/year) 9 
ESCALATION RATE (percent/year) 7 
CONTINGENCY (percent) 10 
NET RATING PER UNIT ( M W e )  : 
PLANT LOCATION CHICAGO 

550 

DIRECT COSTS ( $ m i l l i o n s )  
20 LAND 8 
2 1 STRUCTURES 10 1 
2 2  BOILER PLANT 335 
23 TURBINE PLANT 135 
24 ELECTRIC PLANT 59 
25 MISC PLANT 33 
26 MAIN COND HEAT R E J  29 

SUBTOTAL DIRECTS 

INDIRECT COSTS 
9 1  CONSTR SERVICES 
92 HOME OFFICE ENGRG 
93 F I E L D  OFFICE 
94 OWNER COSTS 

SUBTOTAL INDIRECTS 

SUBTOTAL DIRECT AND INDIRECT 

CONTINGENCY ALLOWANCE 

700 

6% 
35 
29 
83 

213 

913 

9 1  

TOTAL DIRECT AND INDIRECT BEFORE ESCALATION 1004 

ESCALATION DURING CONSTRUCTION 264 

TOTAL ESCALATED DIRECT AND INDLKECT COSTS 1269 

TOTAL INTEKEST DURING CONSTRUCTION 316 

TOTAL, CAPITAL INVESTMENT MIDDLETOW 1584 

PLANT LOCATION ADJUSTMENT CHICAGO -9 

1 UNIT PLANT CAPITAL INVESTMENT (2864 $/kWe) 1575 
2 UNIT PLANT CAPITAL INVESTMENT (2512 $/kWe) 2763 
3 UNIT PLANT CAPITAL INVESTMENT (2394 $/kWe) 3951 
4 UNIT PLANT CAPITAL INVESTMENT (2336 $/kWe) 5139 



SlMMlhRY OF ANNUAL NONFUEL O&M COST FOR COAL-FIRED 
POWER PLANT WITH b E T  LIMESTONE FGD SYSTEM 

VERSION 1/ 10/85 
RUN DATE 1/14/85 

SAMPLE PROBLEM 
NET RATING OF EACH UNIT (MWe) 
NUMBER OF UNITS PER PLANT 
BASE LOAD CAPACITY FACTOR 
ESCALATION RATE (percent /year )  
SULFUR (percent )  
ASH (percent) 
HEATING VALUE ( BTU/ 1 b) 
THERMAL INPUT PER UNIT (MWt) 
PLANT NET HEAT RATE (BTU/kWh) 
PLANT NET EFFICIENCY (percent)  
ANNUAL NET GENERATION (million kwh) 
YEAR OF ESTIMATE 

DIRECT COSTS ( $ m i l l i o n / y e a r )  
STAFF ONSITE 
(295 PERSONS AT $34215) 

MAINTENANCE MATERIAL 
FIXED 
VARIABLE 

SUPPLLES AND EXPENSES 
F I X E D  
VARIABLE - PLANT 

- LIMESTONE 
- ASH, FGD SLUDGE 

O F P S I T E  SUPPORT SERVICES 

INDIRECT COSTS ($million/year) 
ADMTNTSTRATIVE AND GENERAL 

PROPERTY INSURANCE 
OTHER A&G 

COSTS ( $ m i l l i o n / y e a r )  
TOTAL FIXED DIRECTS AND INDIRECTS 
TOTAL VARIABLE DIRECTS AND INDIRECTS 
TOTAL NONFUEL O&M 

UNIT COSTS ( m i l l s / k W h )  
FIXED DIRECTS AND INDIRECTS 
VARIABLE DIRECTS AND INDIRECTS 
TOTAL NONFUEL O&M 

550 
2 

.65 
6.00 

3.5 
11.6 

11000 
1596 
9900 
34*5  
6268 
1983 

10.09 

4.23 
3.35 
0.88 

13.79 
4.66 
0.80 
4.71 
3.62 

1.18 

3.14 
0.21 
2.93 

22.4 
10.0 
32.4 

3.58 
1.60 
5.17 
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L E V E L I Z E D  C O A L  C O S T  

V E R S I O N  1/10/85 
RUN DATE 1/14/85 

INPUT DATA 

SAMPLE PROBLEM 
REFERENCE YEAR FOR PRICE OF COAL 
PRICE OF COAL, I N  DOLLARS PER MILLION BTU 
YEAR OF PLANT STARTUP 
PLANT LIFE 
GNP INFLATION RATE 
REAL COST ESCATATION RATE 

PIANT NET HEAT RATE (Rtu/kWh) 
EFFECTIVE COST OF MONEY 

1983 

1995 
30 

0.060 
0.015 
0.090 

9900 

1 a 6  

CONSTANT DOLLAR L E V E L I Z E D  COST OF COAL IN 1983 DOLLARS 
23 .3  mills/kWh 
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F I X E D  C H A R G E  R A T E  

VERSION 1/ 1O/85 
RUN DATE 1/14/85 

COAL-FIRED SAMPLE PROBLEM 

INPUT DATA 

PROJECT LIFE (years) 
LEVELLZING PERIOD (years) 
INFLATION FACTOR (1  f rate) 
INTEKIM REPLACEMENT ESCALATION FACTOR (1 i- rate) 
EFFECTIVE: INCOME TAX RATE 
TOTAL, I N I T I A L  CAPITAL INVESTMENT (dollars) 
T U  DEDUCTABLE FRACTION OF TOTAL CAPITAL INVEST. 
INVESTMENT TAX CREDIT RATE 
INTEREST RATE ON DEBT 
RETURN ON PREFERRED STOCK 
RETURN ON COMMON STOCK 
DEBT FRACTION 
PREFERRED STOCK FRACTION 
COMMON STOCK FRACTION 
PROPERTY TAX RATE 
INTERIM REPLACEMENT RATE 
NORMALIZED ACCOUNTING 
ACRS CLASS: 15-YEAR PUBLIC U T I L I T Y  PROPERTY 

30 
30 

1.06 
1.06 
.4816 
1000 
.7980 
0.08 

0 1000 
.0900 
.1400 . 5000 
.1200 . 3800 
0.02 

0 -005 
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YR 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10  
11 
12  
I 3  
14  
1s 
16  
1 7  
18 
19 
20 
21 
22 
2 3  
24 
25  
26 
27  
28 
29 
30 

U T E  
BASE 

9 36 
899  

789 
7 40 
694 
649 
608 
566 
525 
4 8 3  
442 
400 
35 9 
317 
276 
258 
239 
221 
20 2 
184 
166  
147 
129 
110 
9 2  
74  
55 
37 
18 

842 

RETURN BOOK 
ON CAP DEPR 
107 
102  

96  
90 
8 4  
79 
74 
69 
65  
60 
55 
SO 
46 
41  
36  
31 
29 
27 
25  
23  
21 
1 9  
1 7  
1 5  
1 3  
10 
8 
6 
4 
2 

33 
3 3  
3 3  
3 3  
33 
33 
3 3  
33 
3 3  
33 
3 3  
3 3  
3 3  
33 
3 3  
3 3  
3 3  
33  
33 
33  
33  
33 
3 3  
33  
33 
33 
3 3  
3 3  
33 
33 

TAX 
DEPR 
40 
80 
72 
64 
56 
56 
48 
48 
48  
48  
4 8  
48 
48 
48 
48 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

I TAX I TAX PROP 
C U M  DEFER TAX 
56 
34  
35 
35 
36 
33 
3 5  
32  
30 
27 
25 
22 
20 
17 
15 
35 
34  
33 
32  
31 
30 
29 
28 
27 
26 
25 
23 
22 
21  
20 

6 
26 
22 
18 
14 
14 
10 
10 
10 
10 
10 
10 
10 
10 
10 

-13 
-13 
-13 
-13 
-13 
-13 
-1 3 
-13 
-1 3 
-13 
-13 
-13 
-1 3 
-13 
-1 3 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20  
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

INTKM REV R REV R 
RE PL 
5 
6 
6 
6 
7 
7 
8 
8 
8 
9 
9 

10 
11 
I 1  
E2 
13 
1 3  
14 
15 
16 
17 
18 
19 
20 
21 
23 
24 
26 
27 
29 

CURB 
2 27 
22 1 
212 
20 3 
195  
187 
180 
1 7 3  
166 
160 
1 5 3  
146 
140 
133 
127 
120 
118 
115 
113 
111 
108 
106 
104 
102 
100 
98 
96 
95  
9 3  
91  

CONST 
214 
197 
178 
16 1 
145  
132 
119 
109 

98  
8 9  
81 
7 3  
65 
59 
5 3  
47 
44 
40 
37 
35 
32 
3 0 
27 
25 
23  
22 
20 
19  
17 
16 

SUM OF THE PRESENT WORTH OF REVENUE REQUIKEMENTS AT 

8.99 PERCENT COST OF MONEY 1740 

2.82 PERCENT COST OF HONEY 1740 

FIXED CHARGE RATE 

CURRENT DOLLAR RATE = .1693 
CONSTANT DOLLAR RATE = .0868 
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L E V E L I Z E D  P O W E R  G E N E R A T I O N  C O S T  

VERSION 1/14/85 
RUN DATE 1/14/85 

C O A L - F I N D  SAMPLE PROBLEM 
PLANT TYPE COAL- F I  RED 
YEAR OF F I R S T  COMMERCIAL OPERATION 1995 
RATING PER UNIT ( M W e )  550 
UNITS PER PLANT 2 
PLANT L I F E  30 
GNP INFLATION RATE 0 -06 

FEDERAL INCOME TAX RATE 0.46 
EFFECTIVE INCOME TAX RATE 0.4816 
RETURN ON COMMON STOCK 0.14 
COMMON STOCK FRACTION 0.38 
INTEREST RATE ON DEBT 0.10 
DEBT FRACTION 0.50 
RETURN ON PREFERRED STOCK 0.09 
PREFERRED STOCK FRACTION 0.12 
EFFECTIVE COST OF MONEY -0899 
CONSTANT DOLLAR LEVELIZED COST YEAR 1983 
FIXED CHARGE RATE 0.169 
PLANT INVESTMENT COST (1995 $millions) 2763 
CAPACITY FACTOR 0.65 
LEVELIZED O&M COST (1983 mills/kWh) 5.17 
LEVELIZED FUEL COST (1983 mills/kWh) 23.40 

STATE INCOME TAX RATE 0.04 

LEVELIZED POWER GENERATION COSTS (mills/kWh) 

CONSTANT CURRENT 

CAPITAL 
O&M 
FUEL 

19 .O 
5.2 

23.4 

74.6 
20.3 
91.9 

47.6 186.7 
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SUMMARY OF ANNUAL NONFUEI, O&M COST FOR COAL-FIRED 
POWER PLANT WITH DRY FGD SYSTEM 

VEBSION 1/10/85 
KUN DATE 1/14/85 

SAMPLE PROBLEM 
MET RATING OF EACH UNIT ( M W e )  
NUMBER OF UNITS PER PLANT 
BASE LOAD CAPACITY FACTOR 
ESCALATION RATE (percent/year) 
SULFUR (percent) 
ASH (percent) 
HEATING VALUE ( B T U / l b )  
THERNAL INPUT PER UNIT ( M W t )  
PLANT NET HEAT RATE (BTU/kWh) 
PLANT NET EFFICIENCY (percent) 
ANNUAL NET GENERATION (mlllion kwh) 
YEAR OF ESTIMATE 

DIRECT COSTS ($milllon/year) 
STAFF ONSLTE 
(269 PERSONS AT $34215) 

MAINTENANCE MATERIAL 
FIXED 
VARIABLE 

S U P P L I E S  AND EXPENSES 
FIXED 
VAKIARLE - PLANT 

- LIME 
- ASH, FGD SLUDGE 

OFFSITE SUPPORT SERVICES 

INDIRECT COSTS ($million/year) 
ADMINISTRATIVE AND GENERAL 

PROPERTY INSURANCE 
OTHER A&G 

COSTS ($rn i l l ion /year )  
TOTAL FIXED DIRECTS AND INDIRECTS 
TOTAL VARIABLE DIRECTS AND INDIRECTS 
TOTAL NONEVEL O&M 

UNIT COSTS (mills /kWh) 
FIXED DIRECTS AND INDIRECTS 
VARIABLE DIRECTS AND INDIKECTS 
TOTAL NONFUEL O&M 

550 
2 

.cis 
6 .OO 
0 .5 
7.3 

8200 
1576 
9780 
34.9 

198 3 
6268 

9.20 

3.38 
2.67 
0.71 

8.16 
4.66 
0.80 
0.97 
1.72 

1.18 

2.40 
9.21. 
2.19 

20.1 
4.2 

24.3 

3.21 
0.67 
3.88 
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Appendix C 

PROGRAM LISTINGS 
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10 REM PWRCAP.BAS 
2 0  KEM CAPITAL INVESTMENT COST FOR LIGHT-WATER-REACTOR PLANTS 
40 WIDTH "LPTl : " ,80 
50 OPEN "LPT1:" FOR OUTPUT AS 81 
60 D I M  N6(4) 
70 DIM V l ( 1 5 )  
80 D I M  T3$(P1) 
90 DIM E l ( 7 )  
100 DIM L l ( 7 )  
110 D I M  Ml(7) 
120 DIM 52(7 )  
1 3 0  D I M  I 3 ( 4 )  
140  D I M  S3(4 )  
150 DLM T1$(11) 
160 D I M  M1$(31) 
1 7 0  D I M  M3(12) 
180 D I M  D4(4) 
1 9 0  DIM C4(7) 

210  D I M  U$(50) 
2 20 PRINT TAB( 20)  "NUCLEAR POWEWLANT CAPITAL COSTS" 
230 PRINT 
240 R E M  GET TODAYS DATE 
250 FOR 1-1 TO 4 
260 PRINT 
270 NEXT I 
280 PRINT " ENTER TODAY'S DATE: MO/DA/YR" 
290 INPUT T4$ 
300 PRINT 
310 PRINT 
320 REM SET DEFAULT VALUES 
330 V$=" 
340  V2$=" 
350 V3$=" 
360 P=3.14159 
370 B1-1100 
380 Y4=1983 
390 R2=2738/2722 
4 0 0  Rl=O 
410 Y1=1987 
4 2 0  V l ( l ) = Y l  
430 Y2=1989 
440 V1(2)=Y2 
450 Y3=1995 
460 V1(3)=Y3 
470 I l = 9  
480  V1(5)=11 
490 E2=7 
500 V1(6)=E2 
510 C1-10 
520 V1(7)=C1 
530 C2=5 
540 V1(9)=C2 
550 51=1100 

200 Dm c 7 ( 4 )  
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560 V1(8)=S1 
570 VI( l l)=Y4 
580 DEF FNA(X,Y)=EXP(Y*LOG(X)) 
590 REM C I T Y  MIJLTIPLIERS 
600 M3(1)=1 
610 M3( 2)=.9/R2 
620 M3(3)=.95/R2 
630 M3( 4)=I! /R2 
640 M3( 5)=1! /R2 
650 M3(6)=.94/R2 
660 M3(7)=.96/R2 
671) M3( 8)=.96/R2 
680 M3(9)=1.04/K2 
690 M3( 10)=1.07/R2 
700 M3( 11)=1.03/R2 
710 REM READ DAZA 
720 FOR I=1 TO 11 
730 READ T3$(1) 
740 NEXT I 
750 FOR 1=1 TO 7 
760 READ E l ( 1 )  
770  Rl=Rl+El( I) 
780 NEXT L 
790 FOR 1=1 TO 7 
800 READ L l ( I )  
810 ~ i = ~ i + ~ i (  I) 
820 NEXT I 
830 FOK 1-1 TO 7 
840 READ M l ( 1 )  
850 Rl=Rl+Ml( I) 
860 NEXT I 
870 FOR 1=1 TO 7 
880 READ S 2 ( I )  
890 NEXT I 
900 FOR I=l TO 4 
910 READ 1 3 ( I )  
920 Rl=Kl+I.3(  I )  
930 NEXT I 
940 V1( lO)=Rl 
950 FOR 1=1 TO 4 
960 READ S 3 ( I )  
970 NEXT L 
980 T1$( 1)=" 
990 T1$( 2)=" 
1000 TI$ (  3)=" 
1010 T1$(4)=" 
1020 T1$( 5)=" 
1030 T1$( 6 ) = "  
1040 T1$( 7)=" 

1060 T1$(9)='* 
1070 Tl$(lO)=" 
1080 T l S ( l l ) = "  

io50 T i  $ ( 8 )  =o-  

1090 U$ ( 1)  =" 

20 LAND 
2 1  STKUCTUUS 

22 REACTOR PLANT 
23 TURBINE PLANT 
24 ELECTKlC PLANT 
25 MISC PLANT 
26 M A I N  CONU HEAT R F J  
91 CONSTR SERVICES 
92 HOME OFFICE ENGRG 
93 FIELD OFFICE 
94 OWNER COSTS 

YEAR OF STEAM SUPPLY SYSTEM PIJRCKASE 
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1100 U$( 2)=" 
1110 U$(3)=" 
1120 U$(4)=" 
1130 U $ ( 5 ) = "  
1140 U$(6)="  
1150 U$(7)=" 
1160 U$(8)=" 
1170 U$(9)=" 
1180 US( lo)=" 
I1 8 II d * " 
1190 U$( ll)=" 
#/I## * "  
1200 U$( 12)=" 
# 11 /I !I * " 
1210 U$( 13)~" 
###f  ." 
1220 U$( 14)=" 
#/I## .I " 

1230 U$( 15)=" 
#f## * "  
1240 U$( 16)='* 
1/ H c K " 

1250 U$( 17)=" 
#####I ." 
1260 
1270 
1280 
1290 
1300 
1310 
1320 
1330 

1340 
1350 
1360 
1370 

1380 
1390 
1400 
1410 
1420 
1430 
1440 
1450 
1460 
1470 
1480 
1490 
1500 
1510 
1520 
1530 

U$( 18)=" 
U$( 19)=" 
FOR 1=1 TO 
READ M 7 ( I )  
NEXT I 
KEM DATA 
REM T3$ 

I ,  

YEAR OF CONSTRUCTION PERMIT 
YEAR OF COMMERCIAL OPERATION 
INTEREST KATE DURING CONSTRUCTION ( p c t / y r )  
ESCALATION RATE (percent /year )  
CONTINGENCY (percent )  
NET RATING PER UNIT ( M W e )  
SUBTOTAL DIRECTS 
SUBTOTAL INDIRECTS 

SUBTOTAL DIRECTS AND INDIRECTS 

CONTINGENCY ALLOWANCE 

TOTAL DIRECT AND INDIRECT COSTS BEFORE ESC. 

ESCALATION DURING CONSTRUCTION 

TOTAL, ESCALATED DIRECT AND INDIRECT COSTS 

TOTAL INTEKEST DURING CONSTRUCTION 

TOTAL CAPITAL INVESTMENT MIDDLETOWN 

/I UNIT PLANT CAPITAL INVESTMENT (##f#. $/kWe) 

PLANT LOCATION ADJUSTMENT & # # # K .  " 

PLANT LOCATION d " 

f+ 

DATA "MIDDLETOWN " ,"ATLANTA " , " BALTIPIO RE " , " BOSTON 

DATA "CHICAGO 
DATA "DALLAS 

DATA "KANSAS C r r Y  **,"NEW YOW " ,"SAN FRANCISCO" ,"SEATTLE 
DATA "DENVER 

WM E l  
DATA 5.0, 10.044,192.349,152.956,28.528,L5.79,20.798 
KEM L1 

REM M1 
DATA 0,62.988,13.902,8.104,13.327,5.093,2.751 
REM S2 
DATA 0,.5,.6,.8,.4,.3,.8 
REM I3 
DATA 162,175, 97,61.40 
KEM S3 
DATA 0.4S90.2,0.4,0.5 
REM TL$ 
DATA 1.0,1.719512,2.449502,3.1794915 
REM START OF MAIN PROGRAM 
REM 

DATA 0,109~531,44~752,40~024,29.041,19,712,15~411 
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1540 PRINT '' THE AVAILABLE mNU OPTIONS AND THEIR VALUES AT "HIS 

1550 PRINT 
1560 REM 
1570 REM MENU ITEM STRINGS 
1580 Ml$(O)="RUN CASE, DATA ENTRY COMPLETE" 
15  90 N1$ ( 1 )="YEAR OF NSSS PURCHASE" 
1600 M 1 $ (  2)="YEAR OF CONSTRUCTION PERMKT'" 
1610 M1$(3)="YEAR OF COMMERCIAL OPERATION'' 
1620 M 1 $  ( 4)  ="YEAR OF CONSTANT $ OUTPUT" 
1630 MI$( 5)="INTEREST RATE" 
1640 M I $ (  6)="ESCALATXON RATE" 

1660 M1$(8)="PL,ANL' SIZE (MCJE)" 
1670 MI$( 9)="'CITY NUMBER" 
1680 M1$( 13)=" EXIT PROGRAM" 
1690 FOR 1=0 TO 9 
1700 I F  I=4  THEN 1720 
1710 PRINT TAB(10) I; "' ";Ml$(I);TAB(45) V1( I) 
1720 NEXT I 
1730 PRINT TAB(10)" 12 RESET TO DEFAULT VALUES" 
1740 PRINT TAB(10)" 99 " ;Ml$(13)  
1750 PKINT 
1760 PRINT " ITEM NUMBER:" 
1770 INPUT M4 
1780 TP M4=0 THEN 2200 
1790 IF  M4<=0 THEN 1560 
1800 I F  M4>- 10 THEN 1820 
1810 GOTO 1570 
1820  I F  M4=12 THEN 1840 
1830 GOTO 1860 
1840 RESTORE 
1850 GOTO 300 
1860 IF  M4>12 THEN 3260 
1870 REM INPUT NEW VARIABLES 
1880 I F  E14 <> 9 THEN 2020 
1890 PRINT 
1900 PRINT TAB(~o)"**  CITY NUMBERS **- 
1910 PRINT 
1920 FOR 1=1 TO 11 
1930 PRINT TAB(10) I;TAB( 16) T3$( I) 
1940 NEXT I 
1950 PKLNT 
1960 PRINT 
1970 PRINT " ENTER // OF NEW CITY: " 

1980 INPUT V l ( 9 )  
1990 I F  V l ( 9 )  < 1 THEN 1890 
2000 I F  V l ( 9 )  > 11 THEN 1890 
2010 GOTO 2090 
2020 REM 
2030 IF M4=4 THEN 2060 
2040 PKXNT '' " ; M1$ (M4) 
2050 INPUT Vl(M4) 
2060 REM 

Tnaz ARE:" 

1650 MI$(~)=**CONTINGENCY PEKCENTAGE" 
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2070 IF Vl(M4)OO THEN 2080 
2080 REM 
2090 Y 1-V 1 ( 1 ) 

2110 Y3=V1(3) 
2120 Il-Vl(5) 
2130 E2=V1(6) 
2140 Cl=Vl( 7 )  
2150 Sl=Vl(S) 
2160 C2=V1(9) 
2170 Y4=Vl(ll) 
2180 Rl=V1(10) 
2190 GOT0 1530 
2200 PRINT " 
2210 INPUT R3$ 
2220 R E M  PRINT INPUT VALUES 
2230 PRINT #1,V3$;" C A P I T A L C 0 S T 
2240 PRINT %1," " 

2250 PRINT #l ,V3$; " VERSION 1 /8 /8 5" 
2260 PRINT #1,V3$;" RUN DATE " ; TG$ 
2270 PRINT %1,V$ 
2280 PRINT %1 ,V$; R3$ 
2290' PRINT 111 ,V$;"EEDB PHASE V I ,  1/83 REGULATORY STATUS" 
2300 PRINT #l  ,V$; "PWR POWER PLANT" 
2310 PRINT 111, USING U${l); Y1 
2320 PKINT # l ,  USING U$(2); Y2 
2330 PRINT #l ,  USING U$(3); Y3 

2350 PRINT #l, USING U $ ( 5 ) ;  E2 
2360 PRINT 81, USING US(6);  C1 
2370 PRINT #l, USING U $ ( 7 ) ;  Sl 
2380 PRINT lil, USING U$(19);  T3$(C2) 
2390 PRINT # l  ," ** 
2400 REM SCALE DIRECTS 
2410 S5=0 
2420 S6=0 
2430 E4=FNA((l+E2/lOO),(Yl-Y4)) 
2440 FOR Al-1  TO 7 
2450 C4 ( A i  ) =( E l  ( A1 )+L1 (A1 +M1( A1 ) *FNA( ( S1/ B1) , S2 (A1 ) ) * E 4  
2460 S5=S5+C4(A1) 
2470 N U T  A1 
2480 FOR Al=l TO 4 
2490 C7(A1)=13(A1)*FNA((Sl/Bl),S3(Al))*E4 
2500 S6=S6+C7( A l )  
2510 NEXT A1 
2520 S7=S5+S6 
2530 PRINT f l  ,V$; "DIRECT COSTS ($MILLIONS)" 
2540 E150 
2550 Ll=O 
2560 M 1 = 0  
2570 FOB I = 1 TO 7 
2580 PRINT #l,  USING Tl$(I);CC(I) 

2600 PRINT #1, USING US($); S5 

2100 Y2=Vl( 2) 

ENTEK RUN IDENTIFICATION (OR NULL LINE)"  

E S T I M A T E" 

2340 PRINT #i, USING us(4); 11 

2590 NEXT L 
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2610 PRINT # l , "  " 
2620 KEM SCALE INDIRECTS 
2630 PRINT #1 ,V$ ; 'I INDIRECT COSTS" 
2640 FOR I = 1 TO 4 
2650 PRINT W1, USING T 1 $ ( 7 + I ) ;  C7(P) 
2660 NEXT I 
2670 PRINT # l ,  U S I N G  U$(9); 56 
2680 PRINT #1 ," ** 
2690 PRINT #l ,  USING US(10); S7 
2700 REM CONTINGENCY CALCS. 
27 10 C5=Cl*S7/ 100 
2720 PRINT # l ,  USING U$(11);  C5 
2730 S9=S7+C5 
2 740 X2-( .095 / .3 33 * (Y2-Y 1 ) / (Y3-Y 1 ) 
2750 E6=P/( 1-X2) 
2760 B3=P/2-E6 
2770 N 5 = Y 3 - Y 1  
2780 C9=0 
2790 E 8 4  
2800 E9=0 
2810 E- ( l+E2 /200) / ( l+E2 /100)  
2820 Wl-0 
2830 FOR CO=1 TO N5 
2840 R3=CO 
2850 X-R3/N5 
2860 I F  X >= X2 THEN 2880 
2870 X=X2 
2880 R==E6*X+B3 
2890 Y=. 5*STN(R)+ .5 
2900 W=S9*Y 
2910 E=( l+E2/100)*E 

2930 E9=E8+W1 
2940 W 1 = W  
2950 E8=E8+E7 
2960 EO=W+E8 
2970 A2=( Eg+E0)/2+C9 
2980 F2=A2*11/100 
2990 C9=C9+F2 
3000 W2=EO+C9 
3010 L=W2*(M3(C2)-1) 
3020 N8=W2+L 
3030 FOR U = l  TO 4 
3040 N6(U)=N8*M7( 0) 
3050 D4(U)=N6(U)*1000/( Sl*U) 

2920 E l = (  W-Wl )*(E- 1 ) 

3060 NEYT U 
3070 NEXT CO 
3080 PRINT # 1 ,  USING U$( 
3090 PRINT 11.1 ," " 
3100 PKPNT f l ,  USING U$( 
3110 PRINT #1, USING V$( 
3120 PRINT #l ," " 
3130 PRINT # I ,  U S I N G  U$(  
3140 PRINT #l ,"  " 

2 ) ;  s 9  

3); E8 
4 ) ;  EO 

5 ) ;  c 9  



53 

3150 PRINT f l ,  USING U$(16); W2 
3160 PRINT # l , "  " 
3170 PRINT 111, USING U$(18);T3$(C2); L 
3180 PRINT 8 1 , "  '' 
3190 PRINT #l,'* '' 
3200 FOR f= l  TO 4 
3210 PRINT f l ,  USING US(17);I; Dk(I);N6(I) 
3220 NEXT I 
3230 PRINT f l ,  CHR$(12) 
3240 GOT0 1530 
3250 CLOSE # 1  
3260 END 
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10 REM PWROM.BAS 
2 0  REM NONFUEL O&M COST FOR LW PLANTS 
40 WIDTH 'I L P T l  : " ,80 
50 OPEN "LPT1:" FOR OUTPUT AS #1 
60 REM A 
70 REM A$ 
80 REM A1 
90 REM A2 
100 REM B l  
110 R E M  82 
1 2 0  REM B 3  
130 REM C1 
140 REM C2 
150 REM C3  
160 R E M  D 
1 7 0  REM D$ 
180 REM E 
190 REM EO 
200 REM E l  
210 R E M  E 2  
2 2 0  R E M  E 3  
230 REM E 4  
240 REM E 5  
250 REM E 6  
260 MM E7 
270 REM E 8  
2 8 0  REM E9 
290 REM F1 
300 REM F2 
310 R E M  F3 
320 W M  F4 
330 REM F5 
340 REM F6 
350 REM F7 
360 REM F8 
3 7 0  REM G 
380 R E M  H 
390 KEM H1 
400 R E M  11 
410 REI4 M 
420 REM M1 
430 REM M2 
440 REM M3 
450 REM N 
4 6 0  R m  0 
470 REM P 
480 MEM P1 
490 REM P 2  
500 REM P3 
510 R E M  P4 
520 E M  P5 
530 REM R1  
5 4 0  REM R2 
550 REM R3$ 

ANNGEN 
ANSWER 
ADM 
ADMGEN 

BASECF 
BASEYR 
BASM 
COMINS 
COSTAF 
COVER 
DIRECT 

ETANET 
ESCGEN 
ESCTNS 
E S C P I N  
E SCPOW 
ESCSUP 
ESFEES 
ESGINS 
ESMATL 
ESWAGE 
EXCESS 
F E E I N S  
FIXFAC 
FIXMZL 
FIXMNT 
F I X S E  
FORTYR 
FRINGE 
FULLYR 
GOVINS 
HUNDRED 
HTRATE 
I E S C  
MILL I ON 
MWT 
MWN 
MANCOS 
NUM 
OV ERTHOU 
PLTFAC 
PENPCT 
PRIMAR 
PRIMUL 
PROP I N 
PROPRT 
RETRO 
KPOWER 
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560 
570 
5 80 
590 
600 
6 10 
620 
6 30 
640 
6 50 
660 
670 
680 
690 
7 00 
7 10 
7 20 
730 
7 40 
7 50 
7 60 
7 70 
7 80 
79 0 
800 
8 10 
8 20 
830 
8 40 
850 
8 60 
870 
880 
890 
900 
9 10 
9 20 
9 30 
940 
950 
9 60 
970 
9 80 
9 90 

REM S STAFF 
DIM S ( 4 )  
llZEM S1 SUPER 
REM S2 SUPEXY 
REM S 3  STAFF3 
D I M  S 3 ( 4 )  
REM S4 STAFF4 
D I M  S 4 ( 4 )  
R E M  S5 SUPEXF 
REM S6 SUPORT 
REM T THOUSAND 
REM T1 TOTAL 
E M  T2 TOTFIX 
REM T3 TOTMIL, 
R E M  "4 TOTMNT 
R E M  TS TOTVAR 
REM U UNITS 
REM U$ 
DIM US(50) 
R E M  V 
REM V$ V 
REM VI VARFAC 
mM V2 VARMIL 
R E M  V 3  VARMNT 
RE;M V 4  VSEBAS 
REM V 5  VSEMIL 
REM w WAGERT 
REM X EXCMUL 
REM Y YEAR 
KEM Z$ 
DEF PNI( B2 ,Y ,E8)=(  1+E8/ 100) (Y-B2) 
PRINT TAB(20) "NONFUEL O&M COST FOR LWR PLANTS" : PRINT 
R E M  GET TODAY'S DATE 
FOR I=1 TO 4 
PRINT 
NEXT I 
PRINT " 

INPUT D$ 
us( 1)=" 
us ( 2 ) = *' 
US ( 3 )  =" 
U$(4)=" us (5) =I' 

US ( 6 )  =" 
1000 U$(7)='" 
1010 U$(S)= ' '  
1020  U$( 9)=" 
1030 U$( lo>="  
1 0 4 0  US( 11)=" 
1050 U$( 12)=" 
1060 US( 13)=" 
c i/ . I/ t/ " 
10170 U$( 14)=" 
# a # # " 

ENTER TODAY'S DATE : MO/DA/YR" 

NET RATING OF EACH UNIT ( M W e )  
NUMBER OF UNITS PER PLANT 
BASE LOAD CAPACITY FACTOR 
ESCALATION RATE ( percent /year) 
THERMAL INPUT PER UNIT ( M W t )  
PLANT NET HEAT RATE (BTU/kWh) 

PLANT NET EFFICIENCY (percent) 
ANNUAL NET GENERATION (million kWh) 
YEAR OF ESTIMATE 

STAFF ONSITE 
(###. PERSONS AT $$###a. )" 
MAINTENANCE MATERIAL 

FIXED 

VARIABLE 
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1080 U$( 15 )="  
1090 U$( 16 )="  
1100 us( 1 7 ) = "  
1110 U$(18)=" 
1120 U$( 19)= '#  
i/ i. . i. # " 
1130 U$(20)=" 
i. i/ . 11 t " 
1140 1J$(21)='" 
##. /.v 
1150 U$(22)==" 
/I iI . 1/ li " 
1160 U$(23)=='e 

1170 U$( 2 4 ) ~ ' ~  
B a . /I B " 
1180 U$(25)=" 
#if. #i/" 
1190 U$(26)=" 
#I f . i/ " 
1200 U$( 27)=" 
a # . t .' 
1210 U$(28)="  
/I. # w . # I= 

1220 U$( 2 9 ) ~ "  
##.##" 
1230 U$( 30)=" 
##. i / P  
1240 U$( .31)=" 
/ / / I .  #I/'' 
1250 R E M  CONSTANTS 
1260 V$=" 
1270 F6=2080 
1280 W-10.45 
1290 B l z . 8  
1300 R2=1982 
1 3  10 C3=50QOOO ! 
1320 F2=.75 
1330 F6=2080 
1340 F7=35 
1350 F8=8766 
1360 €I=lOO! 
1370 M=1000000! 
1380 0=.001 
1390 P l = 5  
1400 P5=.4 
1410 S1-20 
1420 S5=4800 
1430 T=lOOO! 
1440 V1=.25 
1450 V5=.1 
1460 Wz10.45 
1470 Z$=''&" 
1480 REM INIMl 

S U P P L I E S  AND EXPENSES 
FEES,  INSPECTIONS, REVIEWS 
O F F S I T E  SUPPORT SERVICES 
ADMINISTRATIVE AND GENERAL 

COMMERCIAL L I A B I L I T Y  INSURANCE 

WTROSPECT IVE PREMIUM 

GOVERNMENT L I A B I L I T Y  INSURANCE 

PROPERTY INSURANCE (PRIMARY) 

PROPERTY INSURANCE (EXCESS) 

REPLACEmNT POWER INSURANCE 

OTHER A&G 

TOTf i  FIXED DIRECTS AND INDIRECTS 

TOTAL VARIABLE DIRECTS AND INDIRECTS 

TOTAL NONFUEL O&M 

FIXED DIRECTS AND INDIRECTS 

VARIABLE DIRECTS AND INDIRECTS 

TOTAL NONFUEL O&M 
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1490 FOR 1=1 TO 4 
1500 READ S(1)  
1510 DATA 401 ,543 ,715 ,865  
1520 NEXT I 
1530 FOR 1=1 TO 4 
1540 READ S 3 ( I )  
1550 DATA 1 2 2 , 1 9 5 , 2 7 8 , 3 5 1  
1560 NEXT I 
1570 FOR 1=1 TO 4 
1580 READ S4( I) 
1590 DATA 5 0 , 5 9 , 7 4 , 8 3  
1600 NEXT I 
1610 I1=1 
1620 M2=1100 
1630 U = l  
1640 P=.65 
1650 H1=10200 
1660 Y-1983 
1670 R E M  INIT02 
1680 E8=8 
1690 E7110 
1700 E4=10 
1710 E5=8 
1720 E1=4 
1730 E6=0 
1740 E2=6 
1750 E389 
1760 EO-6 
1770 PRINT " THE 
TIME ARE:" 
1780 PRINT 
1790 PRINT " O =  
1800 PRINT " 1 =  
1810 PRINT '* 2 =  
1820 PRINT I' 3 =  
1830 PRINT '' 4 =  

AVAILABLE MENU OPTIONS AND THEIR VALUES AT THIS 

RUN CASE, DATA ENTRY COMPLETE" 
NET RATING OF EACH U N I T  (me) ";M2 
NUMBER OF UNITS PER PLANT ";U 
BASE LOAD CAPACITY FACTOR ";P 
YEAR OF OPERATION " ;Y 

1840 I F  Il=l GOTO 1860 
1850 I F  I 1 = 2  GOTO 1880 
1860 PRINT " 

1870 GOTO 1890 
1880 PRINT *' 
1890 PRINT " 

1900 PRINT "' 99 = EXIT P K O G W  
1910 PRINT 
1920 PRINT " 

1930 INPUT N 
1340 I F  S O  GOTO 2340 
1950 I F  N = l  GOTO 2020 
1960 I F  N=2 GOTO 2050 
1970 IF  N=3 GOTO 2080 
1980 I F  N=4 GOTO 2110 
1990 I F  N-5 GOTO 2140 
2000 I F  N=6 GOTO 2320 
2010 IF N > 6 GOTO 3470 

5 = ESCALATION RATES -- VARIOUS" 

5 = ESCALATION RATE ( p e r c e n t )  ";EO 
6 = PLANT NET HEAT RATE " ; H1 

ENTER A NUMBER FROM THE MENU" 



2020 PRINT '' 
2030 INPUT M2 
2040 GOTO 1770 
2050 PRINT " 

2060 INPUT U 
2070 GOT0 1770 
2080 PRINT " 

2090 INPUT P 
2100 GOTO 1770 
2110 PRINT " 

2120 INPUT Y 
2130 GOTO 1770 
2140 PRINT '" 
RATE?" 
2150 PRINT " 

2160 LNPUT A$ 
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INPUT MWE NET RATING PER U N I T "  

INPUT NUMBER OF UNITS PER PLANT"' 

INPUT BASE LOAD CAPACITY FACTOR AS A DECIMAL*' 

INPUT YEAR OF OPERATION" 

DO YOU WANT TO USE THE D E F A U L T  GENERAL ESCALATION 

( Y  OR N)"  

2170 IF A$="Yy" GOTO 2200 
2180 TF A$=*'y" GOTO 2200 
2190 GOTO 2220 
2200 GOSUB 3340 
2210 GOTO 2310 
2220 PRINT " DO YOU WANT TO INPUT A GENERAL ESCALATION U T E ?  (Y OX 

2230 INPUT A$ 
2240 I F  A$="Y" GOTO 2280 
2250 I F  A$="y" GOTO 2280 
2260 11-1 
2270 GOTO 2310 
2280 PKLNT " INPUT ESCALATION RATE (PERCENT)" 
2290 INPUT EO 
2300 GOSUB 3340 
2310 GOTO 1770 
2320 PRINT " INPUT PLANT NET HEAT RATE(BTU/kWh)" 
2330 INPUT H 1  
2340 GOTO 1770 
2350 t lEM WRITEITl 
2360 PRINT " ENTER RUN IDENTIFICATION (OR NULL LINE)" 
2370 INPUT R3$ 
2380 PRINT #l ," SUMMARY OF ANNUAL NONFUEL O&M COST FOR PWR 
POWER PLANT 
2390 PRINT #1,V$ 
2400 PRINT #1," 
2410 PRINT #l ,"  RUN DATE ";D$ 
2420 PRINT #l,V$ 
2430 PlZPNT # 1  ,V$; R 3 $  
2440 PRINT #l ,  USING U $ ( l ) ;  M2 
2450 PRINT # l ,  USING U $ ( 2 > ;  U 
2460 PRINT # l ,  USING U$(3);  P 
2470 I F  Il=l GOTO 2490 
2480 I F  I1=2 GOTO 2510 
2490 PRINT #l ," INDIVIDUAL ESCALATION RATES USED Dl 

2500 GOTO 2530 
2510 PRINT # l ,  USING U$(4);  Ffi 
2520 KEM PRELIM2 

N)'" 

VERSION 1 / 10/8 5" 
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2530 3=3412.14*H/H1 
2540 Ml=M2*H/E 
2550 A=M2*F8*PkU/T 
2560 PRINT # l ,  USING U$(5); M1 
2570 PRINT fl, USING U$(6); H1 
2580 PKINT #1, USING U$(7); E 
2590 PRINT #l, USING U$(8); A 
2600 PRINT #l, USING U$(9); Y 
2610 EPEM STAFFING 
2620 M13=F6*W*( l+F7/H)*( l+Sl/H)*( l+Pl/H)*FNI( B2,Y ,E8) 
2630 C2=S( U)*M3/M 
2640 PRINT #1,V$ 
2650 PRINT #l," DIRECT COSTS ($million/year) " 

2660 PRINT #l, USING U$(  10) ; C2 
2670 PRINT #1, USING U$(11); S(U);M3 
2680 REM MINT 
2690 S3=S3( U ) * ( M 3 / M ) * (  (H+E7) /(H+E8)) (Y-B2) 
2700 E4=F2*B3 
2710 V3=Vl*B3*P/B1 
2720 T4=F4+V3 
2730 PRINT #1,V$ 
2740 PRINT #l, USING U$(12);T4 
2750 PRINT 8 1 ,  USING U$(13);F4 
2760 PRINT. #l, USING U$(14);V3 
2770 REM SUPPLIES 
2780 V4=V5*(A/T)*FNI( I32 ,Y,E4) 
2790 F5=( S5/T)*U*FNI( 82 ,Y ,E4) 
2800 S2=F5+V4 
2810 PRINT #l,V$ 
2820 FKINT. 111, USING U$(15);S2 
2830 PRINT #l, USING U$(13);F5 
2840 PKINT fl, USING U$(14);V4 
2850 R E M  FEES 
2860 F1=0*(219+269*U)*FNI(B2,Y,E5) 
2670 PKINT #l,V$ 
2880 FRINT 81, USING U$( 16);Fl 
2890 REM OFFSITE 
2900 S6=S4(U)*M3*2/M 
2910 PRINT #l,V$ 
2920 PRINT 81, USING U$( 17) ;S6 
2930 REM ADMINGEN 
2940 C1=Os(239.68+161.21*U)*FNI(B2,Y,E1) 
2950 Rl=O*lO*U*FNF(B2 ,Y ,El) 
2960 P3=.18+.82*U 
2970 X=.86+.14*U 
2980 F2=0*(P3*P5*C3/H)*FNI(B2,Y,E2) 
2990 E9=O*(X*.8*P5*C3/H)*FNI(B2 ,Y ,E2) 
3000 F4=P2+E9 
3010 R2=2*U*FNI(B2,Y,E3) 
3020 I)=C2+T4+S2+Fl+S6 
3030 A1=15*D/H 
3040 AZ=Cl+Rl+P2+E9+R2+Al 
3050 R E M  ADMINOUT 
3060 PRINT #l,V$ 
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3070 PRINT #l ," INDIRECT COSTS ($millian/year)" 
3080 PRINT # l ,  USING U$(18);A2 
3090 PRINT #19 USING U $ ( 1 9 ) ; C l  
3100 PRINT #l ,  USING US(20);Rl 
3110 PRINT #1, USING U$(22);P2 
3120 PRINT #19 U S I N G  U$(23);E9 
3130 PRINT #l ,  USING U$(24);R2 
3140 PRINT #l ,  U S I N G  U$(2S);Z$;A1 
3150 REM FINAL 
3160 T2=C2+F4+Fl+U+F5+S6 
3 170  T5-V3+V4 
3180 T1=T2+T5 
3190 F3=T*T2/A 
3200 V2=T*T5/A 
3210 T3=T*Tl/A 
3220 PRINT # l , V $  
3230 PRINT # l , "  COSTS ($million/year)" 
3240 PRINT #l ,  USING U$(26);T2 
3250 PRINT #l ,  USING US(27);TS 
3260 PRINT #1 ,  USING U$(28);Z$;Tl 
3279  PRINT # l , V $  
3280 PRINT #1, '*  UNIT COSTS (mills/kWh)" 
3290 PRINT f l ,  USING U$(29);F3 
3300 PRINT #1 ,  USING U$(30) ; V 2  
3310 PRINT # l ,  USING U$(31);Z$;T3 
3320  PRINT # l ,  CHR$(12) 
3330 GOTO 3450 
3340 REM KEDOESC 
3350 I1=2 
3360 E8=EO 
3370 E7=EO 
3380 E4=EO 
3390 E5=EO 
3400 EI=EO 
3410 E6=EO 
3420 E2=EO 
3430 E3=EO 
3440 RETURN 
3450 PRINT 
3460 GOTO 1770 
3470 CLOSE #1 
3480  END 
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10 REM NFUEL.BAS 
20 REM NUCLEAR FUEL CYCLE COST FOR LIGHT-WATER-REACTOR PLANT 
40 WIDTH "LPTl :" ,80 
SO OPEN "LPT1:" FOR OUTPUT AS #1 
60 DEF FNV(A2)=(2*A2-1)*LOG(A2/(l-A2)) 
70 DEF FNA(A,B)=A-INT(A/B)*B 
80 PRINT TAB(5) "NUCLEAR FUEL CYCLE COST FOR LWR PLANT" 
90 PRINT 
100 REM GET TODAY'S DATE 
110 FOR K-1 TO 4 
120 PRINT 
130 N E m  K 
140 PRINT " ENTER TODAY'S DATE: MO/DA/YR" 
150 INPUT U$ 
160 REM 
170 REM A AA 
180 D I M  A(7,50) 
190 REM A$ ANSWER 
200 KEN B BLEAD 
210 REM B$ 
220 D I N  B $ ( l l )  
230 REM C$ 
240 REM C COLUMN IN ALEAD(R,C) 
250 REM C1 CLEV 
260 DIM Cl(11) 
270 REM C2 CONL 
280 DIM C2(11) 
290 REM C3 CUML 
300 DIM C3(11) 
310 R E M  C4 CVLS 
320 R E M  C5 CVU 
330 REM C6 CAPF 
340 REM C7 CRFC 
350 KEM C8 CRFN 
360 REM C9 CUMS 
370 REM D$ 
380 R E M  D DT 
390 DIM D(50) 
400 R E M  D1 DISC 
410 R E M  E$ 
420 REM E ESC 
430 DIM E(7) 
440 REM E l  EF 
450 REM E2 EP 
460 REM E3 ESLG 
470 REM E4 EPFCOM 
480 REM F FACT1 
490 D I M  F(11) 
500 REM F1 FLOSS 
510 D I M  Fl(10) 
520 REM P2 FBLS 
530 K E M  F3 FMAS 
540 REM I ICAP 
550 DIM I(l1) 
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560 REM I1 IM 
570 REM J INDEX 
580 REM JO INDEX 
590 REM K KK 
600 REM L ALEAD 
610 D I M  L ( 1 1 , 2 )  
620 REM L1 CYCLEN 
630 R E M  M M 
640 R E M  N NUM 
650 REM N 1  NB 
660 REM N2 NBT 
670 KEM N 3  NCY 
680 REM N4 NCRD 
690 R E M  N 5  NLIFE 
700 REM N6 NBGORE 
710 REM P PSB 
720 DIM P(50)  
730 REM PO POWER 
740 REM P 1  PCREF 
750 DIM P l ( 7 )  
766 R E M  P2 PUFLS 
770 REM P 3  PUPLS 
780 REM P4 PRC 
790 REM P5 PWRA 
800 REM P6 PWRR 
810 REM Q QUAN 
8 2 0  D I M  Q(l0)  
830 REM R ROW I N  ALEAD(R,C) 
840 REM R 0  RATIO 
850 R E M  R I  RDT 
860 R E M  R2  RDIS 
870 REM R3 RINPLA 
880 R E M  R4 CAPREF 
890 R E M  s SWLJ 
900 REM S1 SLAG 
910 REM S2 TSTRT 
920 KEM T$ TITLE 
930 DIM T $ ( 1 1 )  
940 REM TO TOT 
950 REM TI T I N  
960 DIM Tl(50) 
970 REM T2 TOUT 
980 D I M  T2(50)  
990 REM T3 TF 

1010 R E M  T5 T A I L  
1020 RE:K T6 TMAS 
1030 REM T7 TOTC 
1040 REM T8 TREF 
1050 REM T9 TLEFE 
1060 REM U$ 
1070 DIM 1J$(50) 
1080 REM U URPLS 
1090 REM UO UORE 

1000 REM ~4 TXR 
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1100 
1110 
1120 
1130 
1140 
1150 
1160 
1170 
1180 

REM 
REM 
R E M  
R E M  
REM 
REM 
REM 
KEM 
R E M  

V VAL 
V$ v 
x xc 
XI. XCY 
X2 XDT 
x3 XLD 
X4 XBCR 
X 5  TXTRM 
CONSTANTS 

1190 C$="$" 
1200 U$( 1)=" 
# f # a . " 
1210 U$(2)=" 
# . ##.. 
1220 U $ ( 3 ) = "  
IC f . # " 
1230 U $ ( 4 ) - "  
i1 # H r/ . I' 
1240 U $ ( 5 ) = "  
#. #%" 
1250 U$(6)=" . ##!I#" 
1260 1J$(7)=" 
#/I # t "' 

1270 U$(8)=" 
i1 B w . # 11'' 
1280 lJ$ ( 9 )  =I' 

N1 f * #" 
1290 U$( lo)=" 
/ /# / I .  i1P 
1300 U$( 11)=" 
11 11 # . /I # '' 
1310 U$( 1 2 ) ~ "  
11 # # . /I % " 
1320 U$( 13)=" 
# c f . # 8" 
1330 U$( 14)=" 
At I/ . ##"  
1340 Ur$( 15)=" . i/ i/ C" 
1350 U$( 16)=" . a ff " 

1360 U$( 17)=" 
/1#iC" 

1370 U$( IS)=" 
.##I/" 
1380 U$( 19)=" . ###"  
1390 US ( 20) =" . ###"  
1400 U$(21)=" 
.#/HI" 
1410 U$( 2 2 ) ~ "  
1420 U$( 23)-" 

YEAR OF STARTUP 

CNACI'LTY FACTOR 

LAG TIME (years) 

BASE YEAR FOR COST DATA 

INFLATION RATE 

EFFECTIVE COST OF MONEY 

INCOME TAX RATE 

U308 ( & / l b )  

CONVERSION (&/kg) 

ENRICHMENT (&/SWU) 

PLUTONIUM (&/grn) 

FABRICATION (&/gm) 

BACK END (reprocessing) (&/kg) 

WASTE DCSPOSAL (mills/kWh) 

U3 08 

C O W E R S  I O N  

ENKICHNENT 

PLUTONIUM 

FABRICATION 

BACK END (reprocessing) 

WASTE DISPOSAL 

& # #  ./If// 
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11 i/ . il t # 
1430 V$=" 
1440 C4=.005 
1450 F2=.01 
1460 P2=.01 
1470 U=.O1 
1480 P3=,01 
1490 E1=.00711 
1500 E$( l)="URANIUM PURCHASE " 

1510 B$(  2)="CONVERSION PURCHASE" 
1520 B$( 3)="ENRICHMENT PURCHASE" 
1530 B$(4)="PLUTONIUM PURCHASE '' 
1540 B$( 5)="FABRICATION 
1550 8$(6)="URANUJM CREDIT 
1560 B$(7)="CONVERSION CREDIT " 

1570 E$( 8)="ENRICHMENT CREDIT " 

1580 B$(9)="PLUTONIUM SALES " 

##.%%c'D 

1590 B$(~O)="REPROCESSING 
1600 B $ (  I~)="WASTE DISPOSAL 
1610 REM INITOO 
1620 S2=1995 
1630 C6=.65 
1640 S1=.5 
1650 A$="N" 
1660 R3=.06 
1670 E4=9.00000 1 E-0 2 
1680 T4=.4816 
1690 T8=1983 
1700 FOR J=1 TO 7 
1710 READ Pl(.J) 
1720 DATA 34.0,8,139,0,200,0,1 
1730 NEXT J 
1740 FOR J=l TO 7 
1750 KEAI) E(J) 

1770 NEXT J 
1780 R E M  INITOl 
1790 N6=3 
1800 T9=3O 
1810 R4=.75 
1820 C9=0 
1830 N4=0 
1840 T5=.002 
1850 PO=1270 
1860 REM INLM2 
1870 FOR C=l TO 2 
1880 FOR R=l TO 11 
1890 READ L(R,C) 

1910 DATA 1,.67,~5,1,~259-1,-1,-1~-1,-5,0 
1920 NEXT R 
1930 NEXT C 
1940 REM INIT03 & INIT04 
1950 FOR JO=1 TO 11 

1760 DATA .079,.06,.043,.06,.06,.06,.06 

1900 DATA 1 ~ 7 5 ~ 1 ~ 4 2 ~ 1 ~ 2 5 , 1 , ~ 5 , ~ 1 , ~ 1 , ~ 1 , ~ 1 , ~ 5 , 0  
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1960 FOR J=l TO 2 
1970 READ A ( J , J O )  
1980 NEXT J 
1990 FOR J = 4  TO 6 
2000 READ A ( J , J O )  
2010 NEXT J 
2020 NEXT J O  
2030 DATA 34119,565,33567,243,157 
2040 DATA 32235,711,31243,214,176 
2050 DATA 32962,925,31657,244,206 
2060 DATA 34119,1071,32708,304,227 
2070 DATA 34545,1028,33101,271,228 
2080 DATA 34119,984,32728,261,223 
2090 DATA 34119,1058,32703,295,226 
2100 DATA 34545,1026,33115,274,228 
2110 DATA 34119,1028,32704,278,225 
2120 DATA 34119 ,1028 ,32704 ,278 ,225  
2130 DATA 34545 ,1041 ,33112 ,282 ,228  
2140 REM INITITLE 
2150 T$( l ) = " U R A N I U M  PURCHASE" 
2160 T$( 2)="CONVERSION PURCHASE" 
2170 T$( 3)="ENRICHMENT PURCHASE" 
2 180 T$( 4 )  =" PLUTONIUM PURCHASE" 
2 190 T$( 5)-"FABRICATION" 
2200 T$( 6)="UKANIUM CREDIT" 
2210 T$( 7)="CONVERSION CREDIT" 
2220 T$( 8)-"ENRICHNENT CREDIT" 
2230 T$(9)="PLUTONIUM SALES" 

2250 T$( 11)="WASTE DISPOSAL" 
2260 REM <<<<<=====START OF MENU READ 
2270 REM MEN1 
2280 PRINT " THE AVAILABLE MENU OPTIONS AND THEIR VALUES AT THIS 
TIME ARE:'" 
2290 PRINT 
2300 PRINT " 0 = RUN CASE, DATA ENTRY COMPLETE" 
2310 PRINT " 1 = YEAR OF STARTUP " ;S2  
2320 PRINT .' 2 = CAPACITY FACTOR ";C6 
2330 PRINT " 3 = LAG TIME FOB RECEIPTS " ;S1  
2340 PRINT " 4 = DISCHARGE FISSILE CREDIT ";A$ 
2350 PKINT *' 5 = INFLATION RATE " ; R 3  
2360 PRINT " 6 = EFFECTIVE COST OF MONEY ";E4 
2370 PRINT " 7 = INCOME TAX RATE " ; T4 
2380 PRINT " 8 = BASE YEAR FOR COST DATA ";T8 
2390 REM MEN2 
2400 PRINT " 9 = U308 PRICE AND ESCALATION "; P1( 1); E( 1) 
2410 PRINT " 10 = CONVERSION PRICE AND ESCALATION "P1(2 ) ;E(2 )  
2420 PRINT " 11 = ENRICHMENT PRICE AND ESCALATION ";P1(3);E(3) 
2430 PKINT " 12 = PLUTONIUM PRICE AND ESCALATION " ; P 1 ( 4 ) ; E ( 4 )  
2440 PRINT " 13 = FABRICATION PRICE AND ESCALATION " ;P1(5 ) ;E(5 )  
2450 PRINT '' 14 = REPROCESSING PRICE AND ESCALATION " ;P1(6 ) ;E(6 )  
2460 PRINT " 1 5  = WASTE DISPOSAL PRICE AND ESCaLATLON " ;P1(7 ) ;E(7 )  
2470 PRINT " 99 = EXIT PROGRAM" 
2480 R E M  MEN3 

2 240 T$ ( 1 o =** RE PROC E s s I NG" 
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2490 PRINT 
2500 PRINT " ENTER A NUMBER FROM THE 
2510 INPUT N 
2520 I F  N=O GOTO 3350 
2530 I F  N = l  GOTO 2690 
2540 I F  N=2 GOTO 2720 
2558 I F  N=3 GOTO 2750 
2560 I F  N=4 GOT0 2790 
2570 I F  N=5 GOTO 2880 
2580 I F  N=6 GOTO 2910 
2590 I F  N=7 GOTO 2940 
2600 I F  N=8 GOTO 2970 
2610 I F  N=9 GOTO 3000 
2620 I F  N = 1 0  GOTO 3050 
2630 I F  N = 1 1  GOTO 3100 
2640 I F  N=12 GOTO 3150 
2650 I F  N = 1 3  GOTO 3200 
2650 I F  N=14 GOT0 3258 
2670 I F  N = 1 5  GOTO 3300 
2680 I F  N > 15 GOTO 3530 
2690 PRINT " INPUT YEAR OF STARTUP " 

2700 INPUT S2 

2720 PRINT 'I INPUT CAPACITY FACTOR " 

2730 INPUT C 6  
2740 GOTO 2270 
2750 PRINT '' INPUT LAG TIME FOR RECEIPTS" 
2760 PRINT '' YEARS (as a decimal)" 
2770 INPUT S1 
2780 GOTO 2270 

2800 PRINT " ANSWER Y OR N" 
2810 INPUT A$ 
2820 I F  A$="Y" GOTO 2860 
2830 I F  A$="y" GOTO 2860 
2840 N4=0 
2850 GOT0 2270 
2860 N4-1 
2870 GOTO 2270 
2880 PRINT '* INPUT INFLATION RATE (decimal)" 
2890 INPUT K3 
2900 GOTO 2270 
2910 PRINT '* INPUT EFFECTIVE COST OF MONEY (decimal)" 
2920 INPUT E4 
2930 GOTO 2270 
2940 PRINT " INPUT INCOME TAX RATE (decimal)" 
2950 INPUT T4 
2960 GOTO 2270 
2970 PRINT '' INPUT BASE YEAR FOR COST DATAno 
2980 INPUT T8 
2990 GOTO 2270 
3000 PRINT " INPUT U308 PRICE ($/lh)" 
3010 INPUT P l ( 1 )  
3020 PRINT " INPUT U308 ESCALATION RATE (decimal)" 

2710 Goro 2270 

2790 PRINT '' CREDIT FOR DISCHARGED FISSILE?'@ 
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30 30 
3040 
3050 
3060 
3070  
3080 
3090 
3 100 
3110 
3 1 2 0  
3130 
3140  
3150 
3160 
3170  
3180 
3 190 
3 200 
3 2  10 
3 2 2 0  
3230 
3 2 4 0  
3 2 5 0  
3260 
3270 
3280 
3290 
3 300 
3310 
3320  
3330 
3 340 
3350 
3360 
3370  
3 380 
3390 
3400 
3410 
3420  
3430 
3440  
3450 
3460 
3470 
3480 
3490 
3500 
35 10 
3520  
3530 
3540 
3550 
3560 

INPUT E(l) 
GOTO 2270  
PRINT *' INPUT 
INPUT P1( 2) 
PRINT '* INPUT 
INPUT E(2) 
GOTO 2270 
PRINT '' INPUT 
INPUT P l ( 3 )  
PRINT " INPUT 
INPUT E(3)  
GOTO 2270 
PRINT " INPUT 
INPUT P1( 4)  
PRINT *' INPUT 
INPUT E(4)  
GOTO 2270 
PRINT " INPUT 
INPUT P l ( 5 )  
PRINT ** INPUT 
INPUT E(5)  
GOTO 2270 
PRINT " INPUT 
INPUT P l ( 6 )  
PRINT " INPUT 
INPUT E(6)  
GOTO 2270 
PRINT " INPUT 
INPUT P l ( 7 )  
PRINT " INPUT 
INPUT E(7 )  
GOTO 2270 
REM <<<<<=====END 
PRINT " ENTER 
INPUT E$ 

CONVERSION PRICE ($/kg)" 

CONVERSION ESCALATION RATE (decimal)" 

ENRICHMENT PRICE ($/SWU)" 

ENRICHMENT ESCALATION RATE (decimal)" 

PLUTONIUM PRICE ($/gm)" 

PLUTONIUM ESCALATION RATE (decimal)" 

FABRICATION PRICE ($/kg)" 

FABRICATION ESCALATION RATE (decimal)" 

REPROCESSING PRICE ($/kg)" 

REPROCESSING ESCALATION RATE (decimal)" 

WASTE DISPOSAL PRICE (mFLlslkWh)" 

WASTE DISPOSAL ESCALATION RATE (decimal)"' 

OF MENU READ 
RUN IDENTIFICAT LON (OR NULL LINE) " 

GOSUB 3550 'WRITEITO 
GOSUB 3690 ' WKITEITZ 
WSUB 3790 'WRITEIT2 
GOSUB 3850 'WRITEIT3 
GOSUB 3960 'WRITElT4 
GOSUB 4070 'CALCO1 
GOSUB 4330 'AAARAY 
GOSUB 4440 'BATCH 
GOSUB 4830 'CALCONST 
GOSUB 4960 'MAINLOOY 
GOSUB 5260 'HEADING 
GOSUB 5350 'LEVEL 
PRINT #1, CHRS(12) 
RES TORE 
GOTO 1610 
CLOSE {#I 
END 
REM WRITEITO 
PRXNT #l,V$;"N IJ C L E A R F U E L C Y C L E C 0 S T" 
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4110 P5=PO*C6*8.759999E-03 
4120 Dl=LOG( 1+E4) 
4 130 E3=EXP(-Sl*Dl) 
4140 FOR J=l TO 9 
4150 I(J)=O 
4160 NEXT J 
4170 1(10)=1 
4180 I( 11)~-1 
4190 FOR M=l TO 11 
4200 C3(M)=0 
4210 NEXT M 
4220 F1( l)=l/( (l-C4)*(1-F2)) 
4230 F1( 2)=1/( 1-F2) 
4240 F1(3)=F1(2) 
4250 F1( 4)=1/( 1-P2) 
4260 F1(5)=1 
4270 Fl( 6)=1-U 
4280 F1(7)=F1(6) 
4290 F1(8)=F1(6) 
4300 F1(9)=1-P3 
4310 F1( lO)=l 
4320 RETURN 
4330 REM AAAR4Y 
4340 FOR N1-12 TO N2 
4350 FOR 11.11 TO 7 
4 360 A( I1 , N1 )=A(  I1 , Nl-N6) 
4370 NEXT 11 
4380 NEXT N1 
4390 FOR Nl=l TO N2 
4400 A ( 3  , N 1 ) - 0  
4410 A(7 ,Nl)-A( 1 ,Nl)+A(3,Nl) 
4420 NEXT N1 
4430 RETURN 
4440 REM BATCH 
4450 N3=0 
4460 Nl=l 
4470 WHILE N1 <= N2 
4480 IF’ Nl<=N6 GOTO 4500 
4490 GOTO 4590 
4500 N3=N3+1 
4510 Tl(Nl)=O 
4520 IF N1-1 GOTO 4540 
4530 GOTO 4550 
4540 T2(Nl)=Z1 
4550 R E M  
4560 IF N1 > 1 GOTO 4580 
4570 GOTO 4590 
4580 T2( Nl)=TZ( Nl-l)+Ll 
4590 KEM 
4600 IF Nl>(N2-N6)GOTO 4620 
4610 GOTO 4670 
4620 IF N1 <> (N2-N6+1) GOTO 4640 
4630 GOTO 4650 
4640 N3zN3-1 



4650 Tl(N1)=Tl(Nl-l)+L1 
4660 T2(Nl)=T9 
4670 REM 
4680 IF N1 > N6 GOTO 4700 
4690 GOTO 4740 
4700 IF N1 <= (N2-N6) GOTO 4720 
4710 GOTO 4740 

4 7 30 T2 ( N1 )=T2 ( N1- 1 ) +I, 1 
4740 REM 
4750 Xl=N3 
4740 X4=N6 
4770 RO=Xl/X4 
4780 P(Nl)-P5*RO*Ll 
4 790 D( N1 )=T2( N1 )-T1( Nl ) 
4800 N1=N1+1 
4810 WEND 
4820 RETURN 
4830 REM CALCONST 
4840 X2=Dl*D( N6) 
4850 X5=T4*E3*(1--EXP(-X2))/X2 
4860 FOR M=l TO 10 
4870 IF I(M)=O GOTO 4890 
4880 GOTO 4940 
4890 X3=Dl*L(M, 2) 
4900 IF M >= 6 GOTO 4920 
4910 GOTO 4930 
4920 X3=X3+X2 
4930 F(M)=( E X P ( X 3 ) - X 5 ) / (  bT4) 
4940 NEXT M 
4950 RETURN 
4960 REM MAINLOOP 
4970 FOR N1-1 TO N2 
4980 GOSUR 5550 'MAIN1 
4990 FOR M=l TO 11 
5000 GOSUB 5680 'MAIN2 
5010 IF M <> 11 GOTO 5030 
5020 GOTO 5100 
5030 V=Q(M)*P4*F1(M)/lOOOOOO! 
5040 TF I ( M )  = 0 GOTO 5060 
5050 GOTO 5070 
5060 GOSUB 6120 'CAPITAL 
5070 IF L(M)=l GOTO 5090 
5080 GOTO 5100 
5090 GOSUB 6260 'EXPENSE 
5100 R E M  

5120 GOTO 5140 
5 130 GOSUB 6330 'PRODUCTION 
5140 LF M >= 6 GOTO 5160 

5160 1Y M <= 9 GOTO 5180 
5170 GOTO 5190 

4720 TI(NI )=T~(N~-~)+LI 

5110 IF r ( M )  = -1 GOTO 5130 

5150 co'ro 5190 

5180 P6--P6 
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5190 
5200 
5210 
5 220 
5230 
5 240 
5250 
5260 
5270 
5 280 
5 290 
5 300 
5310 
5320 
5330 
5 340 
5350 
5 360 
5370 
5 380 
5 390 
5 400 
5410 
5420 
5430 
5440 
5450 
5460 
5470 
5480 
5490 
5 500 
5510 
5520 
5530 
5540 
5550 
5560 
5570 
5580 
5590 
5600 
5610 
5620 
5630 
5640 
5650 
5660 
5670 
5680 
5690 
5700 

C3 (M)=C3( M)+P6 
REM 
NEXT M 
R~=D~*D(N~) 
C9=C9+P(N1)*EXP(-D1*(Tl(Nl)+S1))*(l-EXP(-Rl))/Rl 
NEXT N1 
RETURN 
REM HEADING 
PRINT #1.V$ - .  
PRINT #l ,V$; " 
PRINT #l ,V$;"LEVELIZED FUEL CYCLE COSTS, MILLS/KW" 
PRINT #l ,V$;" 
PRINT #1,V$ 
PRINT #/I, V$ ;TAB( 40)  "CURRENT" ; TAB(60) "CONSTANT" 
PRINT #1 ,V$;TAB(40) "DOLJ.,ARS";TAB(60) '"DOLLARS" 
RETURN 
REM LEVEL 
C8=E4/(1-(1+E4) (-T9)) 
X=(l+E4)/(1+R3)-1 
C7=X/(l-(l+X) (49)) 
Al=(C7/C8)*( 1+R3) (T8-S2) 
To=O 
T7=0 
FOR M=l TO 11 
C 1 (M) =C3 (M) / C9 
TO=M+Cl (M) 
C2(M)-Al*Cl(M) 
T7=T7+C2(M) 
NEXT M 
PRINT #l,V$ 
FOR J-1 TO 11 
PRINT #1, USING U$(22); B $ ( J ) ;  Cl(J); C2(J) 
NEXT J 
PRINT #l,V$ 
PRINT 81, USING U$(23); TO; T7 
KETURN 
REM MAIN1 
T3=T1( Nl)+S2-T8 
GOSUB 5900 'USE 
Q(4)=A(3,Nl) 
Q(5)=M7 ,N1) 
Q(6)-0 
Q(7)-0 
Q(8)=0 
IF N4 <> 0 GOTO 5650 
GOTO 5660 
GOSUB 5990 'USE2 
Q( 10)=A(7 ,N1) 
RETURN 
REM MAIN2 
IF M >= 6 GOTO 5710 
GOTO 5720 

5710 T3=T2( Nl)+S2-T8 
5720 KEM 
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5730 IF N1 <= N6 GOTO 5750 
5740 GO'fO 5770 
5750 B=E(M, 1) 
5760 GOTO 5780 
5770 B=L(M,2) 
5780 IF M <= 9 GOTO 5800 
5790 GOTO 5860 
5800 I F  M <> 5 GOTO 5820 
5810 GOTO 5840 
5820 K=FNA(M,5) 
5830 GOTO 5850 
5840 K-5 
5850 GOTO 5870 
5860 KzM-4 
5870 REM 
5880 P4=Pl(K)*( 1+E(K)) (T3-B)  
5890 RETURN 
5900 KEM USE 
5910 E2=A( 2 , N l ) / A (  1 ,N1) 
5920 F3=(E2-T5)/(El-T5) 
5930 T6sF3-1 
5940 S=T6*FNV(T5)+FNV(E2)-F3*FW(El) 
5950 Q( l)=F3*2.5944*A( 1 ,Nl) 
5960 Q( 2)=F3*kA( 1 ,N1) 
5970 Q( 3)=S*A( 1 ,N1) 
5980 WTURN 
5990 KEM USE2 
6000 E2=A( 5 ,Nl)/A(4,Nl) 
6010 F3=(E2-T5)/(El-T5) 
6020 T6=P3-1 
6030 S=T6*FNV(T5)+FNV(E2)-F3*FNV(El) 
6040 Q( 6) =F3*2.5944*A( 4 ,N1) 
6050 Q(7)=F3*A(4,Nl) 
6060 Q(8)=S*A(4,Nl) 
6070 KETUKN 
6080 REM BEGINEND 
6090 X%=Dl*D( N1) 
6100 P6=V*EXP(-Dl*Tl(Nl))*(EXP(D1*B)-T4*E3*(2-EX~(-X2))/X2)/(1-~4) 
6110 RETUIW 
6120 REM CAPITAL 
6130 IF N 1  < N6 GOTO 6150 
6140 GOTO 6160 
6150 GOSUH 6080 'BEGINEND 
6160 IF N1 >= N6 GOTO 6180 
6170 GOTO 6210 
6180 IF N1 <= (N2-N6) GOTO 6200 
6190 GOTO 6210 
6200 P6=V*EXP(-Dl*Tl(Nl)>*F(M) 
6210 IF N1 > (N2 - N6) GOT8 6230 
6220 GOTO 6240 

6240 REM 
6250 RETURN 
6260 R E M  EXPENSE 

6230 GOSIIB 6080 
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6270 P6=V*EXP(-Di*(Tl(Nl)-B)) 
6280 IF M >= 6 GOT0 6300 
6290 GOT0 6310 
6300 P6=P6*EXP( -Dl*D( Nl)) 
6310 R E M  
6320 RETURN 
6330 R E M  PRODUCTION 
6340 R2=Dl-LOG(l+E(7)) 
6350 P 6 = P 1 ( 7 ) * P ( N 1 ) * E X P ( - ~ * ( T l ( N l ) + S 1 ) ) * ( l - ~ X P ( - ~ * ~ ( N l ) ) ) / ( ~ * D ( N l ~ )  
6360 P6=P6*( 1+E( 7)) (S2-T8) 
6370 RETURN 
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10 REM FCRATE,BAS 
20 REM FIXED CHARGE RATE 
40 WIDTH "LPTI :*' ,80 
50 OPEN "B:FCRATE.DAT" FOR OUTPUT AS # l  
60 REM A$ 
70 REM A0 
80 REM B$ 
90 D I N  B $ ( 4 )  
100 REM BO 
110 R E M  Bl 
120 R E M  C$ 
130 REM CO 
140 REM C1 
150 REM C2 
160 REM C3 
170 R E M  C4 
180 REM c5  
190 D I M  C5( 36) 
200 REM D$ 
210 REM DO 
220 REM D1 
230 REM D2 
240 REM D3 
250 R E M  D4 
250 R E M  eo 
270 lUt4 E$ 
280 R E M  El 
290 KEM E2 
300 R E M  E$ 
310 R E M  E' 
320 REM FO 
330 RE:M F1 
340 KEN P2 
350 R E M  F3 
360 DIM F3(3) 
370 REM I 
380 KEN NO 
390 REM N1 
400 M M  N2 
410 REM N3 
420 E M  N$ 
430 REM PO 
440 REM P1 
450 REM P2 
460 REM P3 
470 REM PG 
480 REM P5 
490 DIM P5(36) 
500 KEM R$ 
510 R E M  RO 
520 REM K1 
530 R E M  R 2  
540 REM R3 
550 R E M  R4 

ANSWER 
AITC 

BL F 
BY R 

COM 
CRC 
CRF 
CCUR 
CLUR 
CREV 

DB 
DS L 
DCAP 
D I C C  
DISC 
ECOM 

ECON 
EQINT 

F 
FC R 
FZR 
FFAC 
FR 

I 
NDP 
NLF 
NYR 
NUM 
NORM 
PC 
PX 
PTR 
YWC 
PWF 
PROP 

RIK 
RO c 
REVC 
RINV 
R I T C  
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560 
570 
580 
590 
600 
6 10 
6 20 
6 30 
6 40 
650 
660 
6 70 
680 
690 
700 
7 10 
7 20 
7 30 
7 40 
7 50 
7 60 
7 70 
7 80 
790 
800 
8 10 
8 20 
8 30 

R E M  ES RT 
DIM R 5 ( 3 )  
REM R6 REPL 
D I M  R6(36) 
REM R7 RBASE 
DIM R7(36) 
REM T TEFRA 
DIM T(36,4) 
REM To TC 
REM T1 TD 
REM T2 TXCAP 
REM T3 T 
REM U$ 
DIM U$(50) 

KEM XO XLTC 
REM X 1  XPKOP 
REM X2 XREPL 
PRINT TAB(2O) "FIXED CHARGE RATE" 
PRINT 
REM GET TODAY'S DATE 
FOR 1=1 TO 4 
PRINT 
NEXT I 
PRINT " ENTER TODAY'S RATE: MO/DA/YR" 
INPUT D$ 

E$ =" YR RATE RETURN BOOK TAX I TAX I TAX PROP INTRM REV 

REM V $  V 

V!+" * I  

R REV R" 
840 P$=" EASE ON CAP DEPR DEPR CURR DEFER TAX REPL 
CURR CONST" 
850 C$="&##. #H/###. #####. ###i/. ####. ####. ####. %If##,  ##/I#. 
#####. # #  
###.*' 
860 N1=30 
870 N2=30 
8.80 Ft1.06 
890 F1-1.06 
900 T31.4816 
910 R3=1000 
920 F211.729 
930 R4s.08 

950 FOR I=1 TO 3 
960 REAB =(I) 
970 NEXT I 
980 DATA .5,.12,.38 
990 FOR I=l TO 3 
1000 READ F 3 ( I )  
LO10 NEXT I 
1020 U$( 1)=" RUN DATE &" 
1030 U$(2)=" PROJECT LIFE (years) 
# # . " 
1040 U $ ( 3 ) = "  LEVELIZING PERIOD (years) 

940 DATA .1,.09,.14 
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1350 B$( 1)=" %-YEAR PRQPERTY" 
1360 B$ ( 2)  =" 5-YEAR PRQPERTY" 
1370 B$( 3)=" 10-YEAR PROPERTY'' 
1380 B$( 4)=" 
1390  REM 
1400  T( 1 ,1)= .25  
1410 T(2 ,1)= .38  
1420  T(3 ,1)= .37  
1430 FOR 1=4 TO 36 
1440  T( I, 1)=0 
1450 NEXT I 
1460 R E M  
1470  T( 1 ,2 )= .15  
1480 T(2 ,2)= .22  
1490 FOR 1=3 TO 5 
1500 T( I ,2 )= .21  
1510 NEXT I 
1520 FOR I=6  TO 36 
1530 T( I , 2 ) = 0  
1540 NEXT I 
1550 R E M  
1560 T( 1 ,3)= .08  
1570 T(2 ,3)= .14  
1580 T(3,3)=.12 
1590 FOR 1=4 TO 6 
1600 T( 1,3)=.1 
1610 NEXT I 
1620 FOR 1=7 TO 10 
1630 T(T,3)=9.000001E-02 
1640 NEXT I 
1650 FOR I=ll TO 36 
1660 T( I,3)=0 
1670 NEXT I 
1680 W M  
1690 T( 1 ,4 )= .05  
1700 T(2 ,4 )= .1  
1710 T(3,4)=9.000001E-02 
1720 T(4 ,4)= .08  
1730 T(5,4)=.07 
1740 T(6 ,4)= .07  
1750 FOR I=7  TO 15 
1760 T( 1,4)=.06 
1770 NEXT I 
1780 FOK I=16 TO 36 
1790  T( I , 4 ) = 0  
1800 NEXT I 
1810 PRINT "' 
TAXES, 
1820 PRINT " 

1830 PRINT '' ANSWER Y OR N" 
1840 INPUT A$ 
1850 I F  A$=="Y" GOTO 1900 
1860 I F  A$="y" GOTO 1900 
1870 I F  A$="N" GOTO 1900 

15-YEAR PUBLIC UTILITY PROPERTY" 

DO YOU WANT YEAR BY YEAR PRINTOUT OF RETURN, U T E  BASE, 

R E V E N U E  REQUIREMENTS ? " 
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1880 I F  &="a" GOTO 1900 
1890 GOTO ' 1810 
1900 REM 
1910 PRINT *' 

TIME ARE:" 
1 9 2 0  PRINT 
1930 PRINT " 

1940 PRINT " 

1950 PRINT " 

1960 PRINT Is 

1 9 7 0  PRINT '' 
1980 PRINT " 

1990 PRINT " 

2000 PRINT " 

INVESTMENT"; F2 
201.0 PRINT " 

2020 PRINT " 

2030 PKINT '' 
2040 PRINT " 

2050 PRINT " 

2060 PRINT " 

2070 PRINT " 

2080 PRINT " 

2090 PRINT " 

2100 PRINT " 

2110 PRINT " 

2120 PKINT " 

2130 PRINT "* 

2140 PRINT V$ 
2150 PRINT " 

2160 INPUT N 3  

THE AVAILABLE MENU OPTIONS AND THEIR VALUES AT THIS 

0 = RUN CASE, DATA ENTRY COMPLETE" 
1 = PROJECT LIFE YEARS";Nl 

LEVELIZING PERIOD YEARS";N2 
2 = INFLATION FACTOR (1 f r a t e ) " ; F  
3 = INTERIM REPLACEMENT ESCALATION FACT0R";Fl 
4 = EFFECTIVE INCOME TAX RATE";T3 
5 = TOTAL INITIAL CAPITAL INVESTMENT, WLLARS";R3 
6 = TAX DEDUCTARLE FRACTION OF TOTAL CAPITAL 

7 = INVESTMENT TAX CREDIT RATE";R4 
8 = INTEREST KATE ON DEBT"; R 5 (  1) 

RETURN ON PREFERRED STOCK" ; R5( 2 )  
RETURN ON COMMON STOCK" ; R5(  3) 

PREFERRED STOCK FRACTION" ; F3( 2)  
COMMON STOCK FRACTION"; F3( 3 )  

9 = DEBT FRACTION";F3(1) 

10 = PROPERTY TAX RATE";P2 
11 = INTERIM REPLACEMENT RATE";RO 

1 3  = TEFRA DEPRECIATION SCHEDULE"; NO 
" ; B$ ( NO ) 
99 = EXIT PROGRAM'' 

12 = WORMALIZED/FLOW-THROUGH ACCOUNTING '' ; N$ 

ENTER A NUMBER FROM THE MENU" 

2170 I F  N3-0 GOTO 2850 
2180 I F  N3=1 GOTO 2330 
2190 I F  N3=2 GOTO 2380 
2200 I F  N3=3 GOTO 2410 
2210 IF N3-4 GOT0 2440 
2220 I F  N3=5 GOTO 2470 
2230 IF N3=6 GOT0 2500 
2240 I F  N3=7 GOTO 2530 
2250 I F  N3=8  GOTO 2560 
2260 tF  N3=9 GOT0 2630 
2270 I F  N3=10 GOTO 2690 
2280 I F  N 3 = 1 1  GOTO 2720 
2290 TF N3-12 GOTO 2750 
2300 IF N3=13 GOTO 2790 
2310 I F  N 3  > 13 GOT0 4120 
2320 I F  N 3  < 0 GOTO 2850 
2330 PRINT " INPUT PROJECT LIFE ( y e a r s ) "  
2340 INPUT NB 
2350 PRINT " INPUT LEVELTZING PERIOD ( y e a r s ) "  
2360 INPUT N2 
2370 GOTO 1910 
2380 PRINT " rNPUT INFLATION FACTOK (1 + F)" 
2390 INPUT F 
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2400 GOTO 1910 
2410 PRINT " INPUT INTERIM REPLACEMENT ESCALATION FACTOR (1 + F)" 
2420 INPUT F1 
2430 GOTO 1910 
2440  PKINT " INPUT EFFECTIVE INCOME TAX RATE" 
2450 INPUT T3 
2460 GOTO 1910 
2470 PRINT " INPUT TOTAL CAPITAL INVESTMENT" 
2480 INPUT R3 
2490 GOTO 1910 
2500  PRINT '' INPUT DEDUCTABLE FRACTION OF TOTAL CAPITAL INVESTMENT" 
2510 INPUT F2 
2520 GOTO 1910 
2530 PRINT *' INPUT INVESTMENT TAX CREDIT RATE AS A DECIMAL FRACTION" 
2540 INPUT R4 
2550 GOTO 1910 
2560  PRINT " INPUT INTEREST RATE ON DEBT AS A DECIMAL FRACTION" 
2570 INPUT R 5 ( 1 )  
2580 PRINT " INPUT RETURN ON PREFERRED STOCK AS A DECIMaL FRACTION" 
2590 INPUT R5(2) 
2600 PRINT " INPUT RETURN ON COMMON STOCK AS A DECIMAL FRACTION" 
2610 INPUT R5(3) 
2620 GOTO 1910 
2630 PRINT " INPUT DEBT FRACTION (dec imal)"  
2640 INPUT F 3 ( 1 )  
2650 PRINT " INPUT PKEFEKRED STOCK FRACTION (decimal)" 
2660 INPUT F3(2 )  
2670 F3(3)=1-F3(1)-F3(2) 
2680 GOTO 1910 
2690 PRINT " INPUT PROPERTY TAX RATE AS A DECIMAL FRACTION" 
2700 INPUT P2 
2710 GOTO 1910 
2720 PRINT *' INPUT INTERIM REPLACEMENT RATE AS A DECIMAL FRACTION" 
2730 INPUT RO 
2740 GOTO 1910 
2750 PRINT " INPUT N FOR NORMALIZED ACCOUNTING" 
2760 PRINT " OR F FOR FLOW-THROUGH ACCOUNTING" 
2770 INPUT N$ 
2780 GOTO 1910 
2790 PRINT " INPUT 1 FOR 3-YEAR PROPERTY" 
2800 PRINT "' 2 FOR 5-YEAR PROPERTY'' 
2810 PRINT " 3 FOR 10-YEAR PROPERTY" 
2820 PRINT " 4 FOR 15-YEAR PUBLIC UTILITY PROPERTY" 
2830 INPUT NO 
2840 GOTO 1910 
2850 PRINT 
2860 PRINT " ENTER RUN IDENTIFICATION ( O R  NULL LINE)" 
2870 INPUT R$ 
2880 PRINT # l Y "  F I X E D  C H A R G E  R A T E "  
2890 PRINT #l ,V$ 
2900 PRINT #1," VERSION 1/10/85" 
2910 PRINT # l Y  USING U $ ( l ) ; D $  

2930 PRINT # l ,  V$; R$ 
2920 PRINT w1 ,V$ 
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2940 PRINT #1, V$ 
2950 PRINT #1 ,V$; "INPUT DATA" 
2960 PRINT # l , V $ ; ' a  
2970 PRINT # l , V $  

--II__ 

2980 PRINT # l ,  USING U$(2);  N 1  
2990 PRINT f l ,  USING U $ ( 3 ) ;  N2 
3000 PRINT 81, USING U$(4); F 
3010 PRINT # I ,  USING U $ ( 5 ) ;  F l  
3020 PRINT hfl, USING US(6);  T3 
3030 PRINT #/l,  USING U$(7); R 3  
3040 PRINT #1, USING U $ ( R ) ;  F2 
3050 PKINr  #19 USING U$( 18); R4 
3060 PRINT # I ,  USING [J$( l9) ;  R5(1) 
3070 PRINT # I ,  IJSING U$(20);  R5(2)  
3080 PRINT # l ,  USING U$(21);  R5(3) 
3090 PRINT f l ,  USING 1J$(22);  F3 (1 )  
3100 PRINT b l ,  USING U$(23);  F3(2)  
3110 PRINT ill, USING U $ ( 2 4 ) ;  F3(3 )  
3120 PRINT #1, USING U $ ( 2 5 ) ;  P2 
3130 PRINT # l ,  USING U$(26);  RO 
3140 PF N$="N" GOTO 3160 
3150 I F  N$-"P" GOTO 3180 
3160 PRINT #1 ,V$;"NORMAJAIZED ACCOUNTING'" 
3170 GOTO 3190 
3180 PRINT #1 ,V$; "FLOW-THROUGH ACCOUNTING" 
3190 PRINT 
3200 PUNT #l ,V$;"ACRS CLASS: " ; B $ ( N O )  
3210 PRINT # l , V $  
3220 E2=F3(2)*R5(2)4F3(3)*R5(3) 
3230 CO=F3( 1)*K5( l )+E2  
3240 P 4 = l + ( C O - T 3 * F 3 ( l ) * r ( l ) )  
3250 D2=F?*R3 
3260 EO=(P4-1)*100 
3270 P3=1+( P4-P) / F  
3 280 E l = (  P3- 1 ) * 100 
3290 BO=N1 
3300 B1=N2 
3310 XO=D2*B4 
3320 D l = D 2 / R O  
3330 DO=R3/BO 
3340 Pl=O 
3350 PO=O 
3360 I F  N$ -- "F" GOTO 3400 
3370 I F  N$ = " f "  GOTO 3400 
3380 GOTO 3390 
3390 AO=XO/BO 
3400 X2=RO*R3 
34 10 Xl=P2"R3 
3420 IF A$ = "N" GOTO 3470 
34?0 I F  A$ = "n" GOTO 3470 
3440 PRLN? #1, CTIKS(12) 

3460 PRINT 111, F$ 
3470 FOR I = P  TO N 2  

3450 PRLNT f l ,  E$ 
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3480 
3490 
3500 
3510 
3520 
3530 
3540 
3550 
3560 
3570 
3580 
3590 
3600 
36 10 
3620 
3630 
3640 
36 50 
3660 
3670 
3680 
3690 
3700 
37 10 
3720 
3730 
3740 
3750 
3760 
3 770 
3780 
3790 
3800 
3810 
3820 
3830 
3840 
3850 
3860 
3870 

3890 
3900 
39 10 
3920 
3930 
3940 
3950 
3960 
3970 
3980 
3990 
4000 
40 10 

3880 

T2=D2*T( I , N O )  
I F  I=1 GOTO 3510 
I F  X > 1  GOTO 3650 
K E M  YEAR1 
I F  N$="F" GOTO 3560 
I F  N $ = " f "  GOTO 3560 
I F  N$="N" GOTO 3600 
IF N$="n" GOTO 3600 
REM FLOW-THROUGH 
R7( I)=R3 
"ro=T3*(oo-T2+E2*R7(I))/(l-T3)-XO/(l-T3) 
GOTO 3640 
R E M  NORMALIZED 
'Cl=T3* ( T2-D 1) 
R7 ( I) =R3-XO 
TO=T3*(DO-T2+E2*R7( I)+Tl)/( 1-T3) 
GOTO 3760 
R E M  LATER 
I F  N$="F" GOTO 3700 
I F  N$="f" GOTO 3700 
I F  N$="N" GOTO 3730 
I F  N$-"n" GOTO 3730 
R7(I)=R7(1-1)-DO 
TO=T3* (DO-T2+E2*R7( I )  ) / ( P T 3 )  
GOTO 3760 
R7( I)=R7( I-l)-(DO+Tl)+AO 
Tl=T3*(T2-D1) 
%O=T3*( DO-T2+E2*R7( I ) + T l ) / (  1-T3) 
REM SECT03 
Rl=CO*R7( 1) 
R 6 (  I)=X2*Fl 1 

C5( I)=Rl+DO+Tl+To+R6( I)+P5( I) 
RZ=C5( I)*F (-I) 
D4=P4 (-I) 
PI=C5( I)*P4 (-I)+Pl 
D+P3 (-I) 
PO =PO+R2*D3 
C2=(P4-l)/(l-D4) 
C4 =P 1 *C2 / R3 
C1=( P3-1) / (1-D3) 
C3=PO*Cl /R3 
I F  A$="Y" GOTO 3930 
I F  A$="y" GOTO 3930 
GOTO 3940 
PRINT 81, USING C$;V$; I;R7( 1) ; R 1  ;DO;T2;TO;TI; P 5 ( I ) ;  R6(  I) ; C S (  I> ; R2 
NEXT I 
I F  A$ <> "Y" GOTO 4030 
PKINT # l , V $  
PRINT #l ,"  

PRINT # l ,  USING US(27); E0;Pl  
PRINT #1 ,V$ 
PRINT #I ,  USXNG US(27); E1;PO 

PS(I)=Xl 

SUM OF THE PRESENT WORTH OF REVENUE REQUIKEMENTS AT" 
PKINT 111 ,V$ 
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4020 PRINT #l,V$ 
4030 PRINT 
4040 PRINT #l,V$;" 

4060 C2=(P4-l)/(l-P4 (-Bl)) 
4070 FO=Pl*C2/R3 
4080 PRINT 81, USING U$(28);PO 
4090 PRINT #l, USING U$(29);C3 
4100 PRINT h'l, CHR$(12) 
4110 GOT0 1910 
4120 CLOSE #l 
4130 END 

FIXED C W G E  U T E "  
4050 PRINT #l,V$ 
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10 R E M  LEVEL.BAS 
20 REM LFXELIZED POWER GENERATION COSTS FOR LIGHT-WATER-REACTOR 
30 REM AND COAL-FIRED POWER PLANTS 
50 WIDTH "LPTL : " ,80 
60 OPEN "LPT1:'" FOR OUTPUT AS #1 
70 DEF FNU(A1 ,a)=(( l+Al) A2--1)/(Al*(l+Al) A2) 
80 DEF FNC(Al,AZ)=l/FNU(Al ,A2) 
90 DEF FNS(Al,A2)=Al/((l+Al) A2-1) 
100 PKINT TAB( 20) "LEVELIZED POWER GENERATION COSTS" : PRINT 

120 FOR K = l  TO 4 
130 PKINT 
140 NEXT K 
150 PRINT " ENTER TODAY'S DATE: MO/DA/YR" 
160 INPUT D$ 
170 R E M  A$ ANSWEK 
180 REM 5$ 
190 REM BO BRETURN 
200 REM B8 BFRACT 
210 REM C1 CAPFACTOR 
220 REM C2 CAPINVEST 
230 R E M  D$ KUN DATE 
240 KEM D7 DECOM 
250 mM E$ 
260 REM EO EKETUKN 
270 REM E8 EFRACT 
280 REM F$ 
290 REM FO FCRATE 
300 REM F1 FEDDEBTRATE 
310 REM G GNPCNFLATIONRATE 
320 R E M  1- I L I F E  
330 R E M  L PLANTLIFE 
340 KEM N NUM 
350 REM P P 
360 DIM P(40) 
370 K E M  PO POBAR 
380 REM P1 PDCBAR 
390 R E M  P2 PFRACT 
400 K E M  P3 POC5AR 
410 REM P4 PWRR 
420 REM P5 POFBAR 
430 REM P6 POMBAR 
440 REM P7 PCBAR 
450 REM P8 PFBAR 
460 REM P9 PBAR 
470 R E M  Q1 PODCBAR 
480 REPl 42 POOMBAR 
490 REM 43 PRETURN 
500 KEM R R 
510 DIM R(40) 
520 REM R1 RATIO 
530 R E M  K2 RATING 
540 KEM R$ 
550 REM S S 

110 REM GET TODAY'S DATE 
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560 D I M  S ( 4 0 )  
570 REM T$ TYPEP 
580 REM T1 TAWACM 
590 REM T2 TSTATE 
600 REM T 3  TOTCURR 
610 REM T4 TFEDERAL 
620 R E M  T 5  TOTCONST 
630 REM T6 TEFFECTIVE 
640 E E M  U UNITS 
650 REM U$ 
660 D I M  U$(50) 
690 RJZM V$ 5 BLANKS 
680 REM W PWLJOWER 
690 REM Y YEAR 
700 REM YO YKAROP 
710 R E M  Y1 YEARCONST 
720 REM Y2 YEARSTOREF 

7 4 0  B$=" PLANT TYPE 
730 v$=*' 

NUCLEAR" 
750 U $ ( l ) = * '  
760 U$(2)=" 
770 U$(3)=" 
180 U $ ( 4 ) = "  
790 U $ ( 5 ) = "  
800 U $ ( 7 ) = "  
810 U$(8)=*' 
820 U$(9)=" 
830 U$( l o ) = "  
840 U $ ( 1 1 ) = "  
850 U$( 12>=" 
860 U$( 13)=" 
870 U$( 14)~" 
880 U$(15)=" 
890 U$( 1 6 ) ~ "  
900 U$( 17)=" 
910 U$( 18)~'~ 
920 
930 U$(19)=*' 

950 U$(21)='* 
940 U$ ( 20) =" 

960 U$( 22)="  
970  F$="&" 
980 U$ ( 23)='* 
990 U$( 2 4 ) ~ "  
1000 U$(  25)=" 
1010 u$(26)-'n 
1020 U$( 27)=" 
1030 U$( 28)-" 
1040 1J$ ( 29) =" 
1050 R E M  INLTOl 
1060 T$="N" 
1070 Y0=1995 
1080 R2=1100 
1090 U=l 

YEAR OF F I R S T  COMMERCIAL OPERATION / I###.  " 
RATING PER UNIT ( M W e )  a /I# f . " 
UNITS PER PLANT # . " 
PLANT L I F E  /I# . " 
GNP INFLATION RATE w . H # " 
STATE INCOME TAX RATE f . # li " 
FEDERAL INCOME TAX RATE a. /I#" 
EFFECTIVE INCOME TAX RATE # . R n i/ # " 

RETURN ON COMMON STOCK // . il a " 
COMMON STOCK FRACTION a . {I # " 
INTEREST RATE ON DEBT w . /I /I " 
DEBT FRACTION %.#/I" 
RETURN ON PREFERRED STOCK 11. f//" 
PREFERRED STOCK FKACTTON iI . 1'1 i/ " 
EFFECTIVE COST OF MONEY . # # /I i/ I' 
CONSTANT DOLLAR LEVELIZED COST YEAR i t  // // /I . " 
FIXED CHARGE U T E  a . c t *I " 

PLANT INVESTMENT COST (# / / / I # .  & m i l l i o n s )  ###/ / / I  ." 
CAPACITY FACTOR # . iI t " 
FEDERAL GOVERNMENT DEBT RATE a .#ilC" 
DECOMMISSIONING COST (# / I##.  & m i l l h i s )  #/Ifti'/# ." 
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1100 b 3 0  
1110 Gz.06 
1 1 2 0  R3=.01 
1130 T2=.04 
1140 T4=.46 
1150 EO=.14 
1160 E8=.38 
1170 BO=,1  
1180 B8=.5 
1190 Q3=9.000001E-02 
1200 REM INIT02 
1210 Y1=1983 
1220 F03.1671 
1 2 3 0  C2=3398! 
1240 C1=.65 
1250 F1=.085 
1260 D7=130 
1270 Q 2 ~ 6 . 6 1  
1280 P5=8.78 
1290 R E M  <<<<<=====START OF MENU READ 
1300 REM MEN1 
1310 PRINT *' THE AVAILABLE MENU OPTIONS AND THEIR VALUES AT THIS 
TIME AKE:" 
1 3 2 0  PRINT " 0 = RUN CASE, DATA ENTRY COMPLETE" 
1330 PRINT " 1 = PLANT TYPE ";T$ 
1340 PRINT " 2 = YEAR OF FIRST COMMERCIAL 0PERATTON";YO 
1350 PKINT " 3 = RATING ";R2; " & UNXTS/PLANT " ; U  
1360 PRINT '' 4 = PLANT L1FE";L 
1370 PRINT " 5 = GNP INFLATION RATE";G 
1380 PRINT '' 6 = n o t  i n  use" 
1390 PRINT " 7 = STATE INCOME TAX RATE";T2 
1 4 0 0  PRINT " 8 = FEDERAL INCOME TAX RATE";T4 
1410 U$(30)=" 9 = RETURN ON COMMON STOCK #.##" 
1420 PRINT USING U S ( 3 O ) ;  EO 
1430 PRINT " 10 = COMMON STOCK FRACTION";E8 
1440 PRINT " 1 1  = INTEREST RATE ON DEBT";BO 
1450 REM MEN2 
1460 PRINT " 1 2  = DEBT FKACTIQN";B8 
1470 U$(31)=" 13 = RETURN ON PREFERRED STOCK //.##" 
1480 PRINT U S I N G  US(31) ;  43 
1490 PKINT " 1 4  = REFERENCE YEAR FOR CONSTANT DOLLAR C0STS";Yl 
1500 PKINT " 15 = FIXEn CHARGE RATE";FO 
1510 FRINT '' 16 = PLANT INVESTMENT COST";C2 
1520 FKINT *' 1 7  = CAPACITY FACTOR" ; C 1 
1530 PRINT " 18 = DECOMMISSIONING DEBT RATE";Fl 
1540 FRINT '' 19 = DECOMMISSZONING C0ST";D-I 
1 5 5 0  PRINT 'I 2 0  = O&M COST"; Q2 
1560 PRINT " 21 = FUEL COST";P5 
1 5 7 0  PRINT " 99 = EXIT PROGRAM" 
1580 PRINT " ENTER A NUMBER FROM TWE MENU" 
1590 INPUT N 
1600 REM M E N 3  
1610 I F  N=O GOT0 2710 
1620 IF N = l  GOT0 1840 
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1630 I F  N;-2 GOT0 2080 
1640 I F  N = 3  GOTO 2110 
1650 I F  N=4 GOTO 2160 
1660 I F  N=5 COT0 2190 
1 6 7 0  I F  N-6 GOTO 2220 
1650 I F  N-7 GOTO 2240 
1 6 9 0  I F  N=8 GOTO 2270 
1700 I F  N=9 GOTO 2300 
1710 I F  N = l Q  GOTO 2330 
1720 I F  N = l l  GOTO 2360 
1 7 3 0  I F  N=12 GOTO 2390 
1740 I F  N-13 GOTO 2420 
1 7 5 0  I F  M=14 GUT0 2450 
1740 I F  N = 1 5  GOTO 2480 
1770 I F  N=16 GOTO 2510 
1780 'IF N=17 GOTO 2550 

1800 LP N=19 GOTO 2610 
1810 I F  N=20 GOTO 2640 
1820 I F  N=21 GOTO 2670 
1830 I F  W121 GOTO 3570 
1840 PRINT '' INPUT PLANT TYPE:" 
1850 PRINT V$; IU  N = NUCLEAR" 
1860 PRINT VS;" C -- COAL-F IRED'* 
1870 INPUT T$ 
1880 I F  T$ = "C" GOTO 1910 
1890 I F  T.$ = "c"  GOTO 1910 
1900 GOT0 2050 
1910 PRINT 'I DO YOU WANT TO RESET TO COAJ..-FIRED DEFAULT VALUES? (Y 
OR N ) "  
1920 INPUT A$ 
1930 I F  A$="N'* GOTO 2050 
1 9 4 0  I F  A$="n" GOTO 2050 
1950 REM INIT03 
1960 B$=" PLANT TYPE 
1970 R2=550 
1980 U=? 
1990 FO=.l69 
2000 C2=2763! 
2010 D7-0 
2020 42-5.17 
2030 P 5 ~ 2 3 . 4  
2040 GOTO 1300 
2050 REM NUCLEAR 
2040 H$=" PLANT TYPE NUCLEAR" 
21470 GOTO 1300 
2080 YRlNT " INPUT YEAR OF FIRST COMMERCIAL OPERATION"* 

1190 IF ~ = i 8  w r o  2580 

COAL- F 1 0 "  RE 

2090 INPUT 
2100 GOTO 
2110 PRINT 
2120 INPUT 
2130 PRINT 
2140 INPUT 
21.50 GOTO 

YO 
300 

R2 

U 
300 

INPUT RATING ( M W e ) "  

INPUT NUMBER OF UNITS PER PLANT'' 
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2160 PRINT 
2170 INPUT 
2180 GOTO 
2190 PRINT 
2200 INPUT 

L 
300 

G 
2210 GOT0 1300 
2220 PRINT " 

2230 GOT0 1300 
2240 PRINT " 

2250 INPUT T2 
2260 CaTO 1300 
2270 PRINT '' 
2280 INPUT T4 
2290 GOTO 1300 
2300 PRINT " 

2310 INPUT EO 
2320 GOTO 1300 
2330 PRINT " 

2340 INPUT E8 
2350 GOTO 1300 
2360 PRINT " 

2370 INPUT BO 
2380 GOTO 1300 
2390 PRINT " 

2400 INPUT B8 
2410 GOTO 1300 
2420 PRINT " 

2430 INPUT 43 
2440 GOTO 1300 
2450 PRINT " 

2460 INPUT Y 1  
2470 GOTO 1300 
2480 PRINT *' 
2490 INPUT Fo 
2500 GOT0 1300 
2510 PRlNT " 
COMMERCIAL" 
2520 PRINT " 

2530 INPUT C2 
2540 GOTO 1300 
2550 PRINT " 

2560 INPUT C1 
2570 GOTO 1300 
2580 PRINT " 

2590 INPUT F1 
2600 GOTO 1300 
2610 PRINT " 

2620 INPUT D7 
2630 GOTO 1300 
2640 PRINT .' 
m i  1 Is / kWh" 
2650 INPUT Q2 
2660 GOTO 1300 
2670 PRLMT " 

INPUT PLANT LIFE (years)" 

INPUT GNP INFLATION RATE (decimal)" 

MENU ITEM 6 NOT I N  USE" 

INPUT STATE INCOME TAX RATE (decimal)" 

INPUT PEDEKAL INCOME TAX RATE (decimal)" 

INPUT RETUKN ON COMMON STOCK (decimal)" 

INPUT COMMON STOCK FRACTION (dec imal)"  

LNPUT INTEREST RATE ON DEBT (decimal)" 

INPUT DEBT FRACTION (decimal)" 

INPUT RETURN ON PREFERRED STOCK (decimal)" 

INPUT YEAR FOR CONSTANT DOLLAR COSTS" 

INPUT FIXED CHARGE RATE (decimal)" 

INPUT PLANT INVESTMENT COST AT YEAR OF FIRST 

OPERATION (";YO;") $millions" 

INPUT CAPACITY FACTOR (decimal)" 

INPUT FEDERAL GOVERNMENT DEBT RATE (decimal)" 

INPUT DECOMMISSIONING COST I N  ";Yl;" $millions" 

TNPUT CONSTANT DOLLAR LEVELLZED O&M COST I N  '";Yl" 

INPUT CONSTANT DOLLAR LEVELLZED FUEL COST I N  " ; Y l ; "  
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mi 11 s /kWh 
2680 I N P U T  P5  
2690 GOTO 1300 
2700 R E M  <<<<<=====END OF MENU R?3AD 
2710 I=L 
2720 T6=T2 + (l-T2) * T4 
2730 P2=1-E8-B8 
2740 Tl=E8*EO+H8*BO*(l-T6)+Q3*P2 
2750 Y2=YO--Y1 
2760 FOR Y - l  TO I 
2770 S(Y)=1 
2780 P(Y)=l 
2790 NEXT Y 
2800 P4=0 
28 10 W=O 
2820 FOR Y=l TO I 
2830 P(Y)=P(Y)*(l+G) Y 
2840 R( Y) =P ( Y ) * S (Y) 
2850 P4=P4+R(Y)/(l+Tl) Y 
2860 M=W+S(Y)/( 1+T1) Y 
2870 NEXT Y 
2880 P9=P4/W 
2890 REM CALC02 
2900 PO=((l+G) (-U2))*P9*FNC((Tl-G)/(l+G) ,L)/PNC(Tl ,L) 
2920 Rl=PO/P9 
2920 P7=FO*C2*1000000!/(876O*R2*U*Cl) 
2930 P3=Rl*P7 
2940 P6=Q2/R1 
2950 P8=F5/R2 
2960 I F  T$="N'> GOTO 2980 
2970 GOTO 3010 
2980 Pl=FNS(Pi,L)*((l+G) (Y2-t-L))*D7*100Q000!/(8760*Cl~RZ*U) 
2990 Ql=Rl*Pl 
3000 GOTO 3030 
3010 P1=0 
3020 Q1=0 

3040 T3=P7+P6+PB+Pl 
3050 T5=P3+Q2+P5+Q 1 
3060 PRINT " 
3070 INPUT R$ 
3080 PRINT #l,V$;"L E V E L I Z E D 
C 0 S T" 
3090 PRINT #l,V$ 
3100 PRINT #l,V$;" 
3110 PRINT #l,V$;" 
3120 PRINT #l,V$ 
3130 PRINT #l,V$;R$ 
3140 PRINT #l, B$ 
3150 PKINT 81, USING U$(l); YO 
3160 PRINT #l, USING U $ ( 2 ) ;  R2 
3170 PRINr #l, USING U$(3); U 
3180 PRINT % I ,  USING U$( l t ) ;  L 
3190 P R I N T  111, U S I N G  US(5); G 

3030 REM END IF IF-THEN-ELSE 

ENTER RUN IDENTIFICATION (OR NULL LINE)" 

P 0 W E R G E N E R A T I 0 N 

VERSION 1/ 14/85" 
RUN DATE ";D$ 
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3200 PRINT #l ,  USING US(7); T2 
3210 PKINT #l,  USING U$(8); T4 
3220  PRINT #1, USING U$(9);  T6 
3230 PRINT #l, USING U $ ( l O ) ;  EO 
3240 PRINT # l ,  USING U$(11);  E8 
3250 PKINT $11, IJSING U $ ( 1 2 ) ;  BO 
3260 PRINT # l ,  USING U$(13);  88 
3270 PRINT # 1 ,  USING U$(14);  (23 
3280 PRINT f l ,  USING U S ( 1 5 ) ;  P2 
3290 PKINT %1, USING U$(16);  T 1  
3300 PRINT 111, USING U$(17);  Y 1  
3310 Y K I N T  # l ,  USING U S ( 1 8 ) ;  FO 
3320 PRINT 81, USING U$( 19);YO;E$;C2 
3330 PKINT # l ,  USING U$(20);  C 1  
3340 I F  T$="N" GOTO 3370 
3350 I F  T$="n" GOTO 3370 
3360 GOTO 3390 
3370 PRINT. 81, USING U$(22); F1 
3380 PKINT ill, USING US(22);  Y 1 ;  E$; D7 
3390 PRINT # l ,  USING U$(23);F$;Yl;Q2 
3400 PRINT #1, USING U$(24);  Y 1 ;  P5 
3410 PRINT # l , V $  
3420 PRINT #1  ,V$;"LEVELIZED POWER GENERATION COSTS (mills/kWh)" 
3430 PRINT # l ,V$ 
3440 PRINT 81 ,V$;TAB(20) "CONSTANT";TAB(40) "CURRENT" 
3450 PRINT f l , V $  
3460 PRINT 111, USING U$(25);  P3; P7 
3470 PRINT 111, USING US(26);  F$; 42; P6 
3480  PRINT #l, USING U$(27);  P5; P8 
3490 I F  T$="N" GOTO 3520 
3500 IF T$="na' GOTO 3520 
3510 GOTO 3530 
3520 PRINT. # l ,  USING U$(28);  Q1; P1 
3530 PRINT Il1,VS 
3540  PRINT %1, USING U$(29);  T5; T3 
3550 PKINT ill, CHR$(12) 
3560 GOTO 1290 
3570 CLOSE #1 
3580 END 
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10 R E M  COACAP.BAS 
20 €334 CAPITAL INVESTMENT COST FOR COAL-FIRED POWER PLANTS 
40 WIDTH " L P T l  : " ,80 
50 OPEN "B:COACAP.DAT" FOR OUTPUT AS %1 
60 D I M  C 4 ( 7 )  
70 DIM C7(4 )  
80 DIM V l ( 1 5 )  
90 DIM US(50) 
100 DIM T 3 $ ( 1 1 )  
110 D I M  E l ( 7 )  
120 DIM L l ( 7 )  
130 D I M  M l ( 7 )  
1 4 0  DIM S 2 ( 7 )  
150 D I M  I3(4)  
160 DIM S 3 ( 4 )  
170 DIM T 1 $ ( 1 1 )  
180 DIM M 3 ( 1 2 )  
190 DIM N6(4) 
200 DIM D4( 4 )  
220 DIM M1$(11) 
220  U $ ( l ) = "  # UNIT PLANT CAPITAL XNVESTMJ3NT (###I/. $/kWe) !/###." 
230 IJ$( 2)=" TOTAL CAPITAL INVESTMENT MIDDLETOWN ####.  " 
240 U $ ( 3 ) = "  TOTAL INTEREST DURING CONSTRUCTION # # I / # .  '* 
250 U $ ( 4 ) = "  TOTAL ESCALATED DIRECT AND INDIRECT COSTS # i! a # . 'I 
260 U $ ( 5 ) = "  YEAR OF STEAM SUPPLY SYSTEM PURCHASE 1) 1) w # . ** 
2 7 0  U$(6 )=" '  SUBTOTAZ. DIRECTS B !/ 11 ?? . 
280 U$(7)=" SUBTOTAL INDIRECT S tf a /i /I . " 
290 U $ ( 8 ) = "  SUBTOTAL DIRECT AND INDIRECT ###*I. I q  

300 U $ ( 9 ) = "  CONTINGENCY ALLOWANCE # f#b  .'I 
320 U$( lo)=" TOTAL DIRECT AND INDIRECT BEFORE ESCALATION i/ //#if . " 
320 IJ$( 1 I ) = "  ESCALATION DURING CONSTRUCTION ##if#. *' 
330 U$( 12)=" PLANT LOCATION ADJUSTMENT & # K 88 {I . 
340 U$( 13)=" PLANT LOCATION & 'I 

350 PRINT TAB( 11) "COAL-FIRED POWER PLANT CAPITAL INVESTMENT COSTS" 
360 PRINT 
370 REM GET TODAYS DATE 
380 FOR I=l TO 4 
390 P R I N T  
400 NEXl' I 
4 1 0  PRINT " ENTER TODAY' S DATE: MO/DA/YK" 
420 INPUT T 4 $  
430 PRINT 
440 PRINT 
450 REM SET DEFALJLT VALUES 
460 V$=" 
470 V2$=" 
480 V3$-" 
490 P=3.14159 
500 B1=550 
510 Y4=1983 
520 R 2 = 2 1 3 8 / 2 7 2 2  
530 R1=0  
540 Y1=1989 
550 V l ( l ) = Y l  
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560 Y2=1991 
570 V1(2)=Y2 
580 Y3=1995 
590 V1(3)=Y3 
600 I1=9 
610 W1(5)=L1 
620 E2=7 
630 V1(6)=E2 
640 C1=10 
650 V1(7)=C1 
660 C2-5 
670 V1(9)=C2 
680 51=550 
690 V1(8)=S1 
700 V1( 11)=Y4 

720 M3(1)=1 
730 PI3( 2)=.9/R2 
740 M3(3)=.95/R2 
750 W(4)=1!/K2 
760 M3(5)=1!/R2 
770 M3(6)=.94/R2 
780 N3(7)=.96/R2 
790 M3(8)=.96/R2 
800 M3( 9>=1.04/R2 
810 K3(10)=1.07/R2 
820 M3( 11)=1 .03/R2 
830 REM READ DATA 
840 FOR 1-1 TO 11 
850 READ T 3 $ ( I )  
860 NEXT I 
870 FOR I=1 TO 7 
880 READ El( I) 
890 Rl=Rl+El( I) 
900 NEXT I 
910 FOR I=1 TO 7 
920 READ Ll(1) 
930 Rl=Rl+Ll( I) 
940 NEXT I 
950 FOR 1=1 TO 7 
960 READ M l ( 1 )  
970 Rl=Rl+Ml( I) 
980 NEXT I 
990 FOR 1-1 TO 7 

1010 NEXT L 
1020 FOR I=1 TO 4 
1030 READ I3( I) 
1040 Rl=R1+13( I) 
1050 NEXT I 
1060 Vl( 10)=R1 
1070 FOR 1=1 TO 4 
1080 READ S 3 ( I )  
1090 bEXT I 

710 REM c I n  MULTIPLIERS 

1000 READ S 2 ( I )  
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1100 T1$( l)=" 
1110 T1$(2)-" 
1120 T1$( 3)=" 
1130 T1$(4)=" 
1140 T1$(5)=" 
l l S 0  T1$( 6)=" 
1160 T1$(7)=" 
1170 T1$(8)-" 
1180 T1$(9)=" 
1190 T1$( lo)-" 
1200 T1$( 1 1 ) = "  
1210 FOR I=2 'TO 4 
1220 READ M7(K) 
1230 NEXT I 
1240 REM T3$ 
1250  DATA "MIDDLETOWN 
1260 DATA "ATLANTA 
1270  DATA "BALTLMORE 
1280 DATA "BOSTON 
1290 DATA "CHICAGO 
1300 DATA "DALLAS 
1310 DATA '*DENVER 
1320 DATA "KANSAS CITY 
1330 DATA "NEW YORK 

20 LAND 
2 1 STRUCTURES 
22 BOILER PLANT 
23  TURBINE PLANT 
24 ELECTRIC PLANT 
25 MLSC PLANT 
26 MALN COND HEAT R F J  
91 CONSTR SERVICES 
9 2  HOME OFFICE EMGKG 

9 3  FIELD OFFKCE 
94 OWNER COSTS 

1340 DATA " S A N  FRANCISCO'o 
1350 DATA "SEATTLE 
1360 R E M  E l  
1370  DATA 5. ,2 .272,143.533,67.418,13.40399.891,9e367 
1380 REM L1 

1400 REM MI 
1410  DATA 0,36.313,20.731,4.377,9.777,1.827,2.327 
1420 REM S2 
1430 DATA 0.,.56358,.60373,.75544,.50817,.24621,.93104 
1440 REM I3 
1450  DATA 4 5 , 2 3 , 1 9 , 5 5  
1460 REM S3 
1470 DATA .60528,.57591,.70016,.62 
1480 REM TLS 
1490 DATA l.O,P.754084,2.508168,3.262252 
1500 R E M  START OF M A I N  PROGRAM 
1510 REM 
1520 PRINr **  THE AVAIIARLE MENU OPTIONS AND THEIR VALUES AT THIS 
T l.m ARE : '* 
1530 PRINT 
1540 M1$ (0  )-"RUN CASE DATA ENTRY COWLETEa' 
1550 M1$( l)="YEAR OF NSSS PURCHASE'* 
1560 M1$( 2)="YEEAR OF CONSTRUCTION PERMIT" 
1570 M 1 $ (  3)="YEAR OF COMMERCIAL OPERATION" 
1580 M1$( 5)="INTEREST RATE" 
1590 M1$( 6)-"ESCALATION RATE'O 
1600 M1$( 7)="CONTINGEN(=Y PERCENTAGE" 
1610 M1$(8)-"PLANT SIZE (MWE)" 
1620 Ml$(9)-"CITY ~ E % E ~ ' a  

1390  DATA 0 , 2 8 ~ 5 9 6 , 5 8 ~ 9 7 8 , 1 8 ~ 0 0 5 , 1 6 . 2 7 5 , 1 0 ~ 4 8 5 , 7 ~ 8 2 2  
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1630 ~1$(10)="10  = RESET TO DEFAULT VALUES" 
1640 M1$( 11)="99 = EXIT PROGRAM" 
1650 FOR 1=0 TO 9 
1660 IF  1=4 THEN 1690 
1670 PRINT TAB(10) I;"= ";Ml$( I);TAB(45) V l ( 1 )  
1680 I F  I <> 0 THEN 1690 
1690 NEXT f 
1700 PRINT TAB(lO);Ml$(lO) 
17 10 PRINT TAB( 10) ; M1$ ( 11 ) 
1720 PRINT 
1730 PRINT " ITEM NUMBER:" 
1740 INPUT M4 
1750 I F  M4=0 THEN 2130 
1760 I F  M4<=0 THEN 1530 
1770 I F  M4>= 10 THEN 1790 
1780 GOTO 1840 
1790 I F  M4-10 THEN 1810 
1800 GOTO 1830 
1810 RESTORE 
1820 GOTO 430 
1830 I F  M4>10 THEN 3220 
1840 REM INPUT NEW VARIABLES 
1850 I F  M4 <> 9 THEN 1990 
1860 PKINT 
1870 PRINT TAB( 10)"CITY NUMBERS:" 
1880 PRINT 
1890 FOR 1=1 TO 11 
1900 PRINT TAB(10) I;TAB(16) T3$(I) 
1910 NEXT I 
1920 PRINT 
1930 PRINT 

1950 INPUT Vl(9) 
1.960 I F  Vl(9) < 1 THEN 1860 
1970 I F  Vl(9) > 11 THEN 1860 
1980 GOTO 2020 
1990 IF M4=4 THEN 2020 
2000 PRINT '* ENTER NEW " ; M 1 $ ( M4 ) 
2010 INPUT Vl(M4) 

2030 Y2=V1( 2 )  
2040 Y2=V1(3) 
2050 11=V1( 5)  
2060 E2=V1(6) 
2070 Cl=V1(7) 
2030 Sl=V1(8) 
2090 C2-V1(9) 
2100 Y4=Vl(ll) 
2110 Rl=Vl( 10) 
2120 GOTO 1510 
2130 PRINT " 

2140 INPUT R3$: 
2150 REM PRINT INPUT VALUES 
2160 PRINT #l,V$;"' C A P I T A L C 0 S T E S T 1 M A T E" 

1940 PRINT " ENTER NUMBER OF NEW 

2020 Yl=Vl(l)  

ENTER RUN IDENTIFICATION (OR NULL LINE)'" 
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2170 PRINT 81,'' I' 

2180 PRINT %1 , V 3 $ ; "  VERSION 1/8/85" 
2190 PRINT #1 ,V3$;" KUN DATE " ; T4$ 
2200 PRINT b l , V $  
2210 PRINT 81 ,V$;R3$ 
2220 PRINT #l,V$;"EEDB PHASE V I ,  1/83 REGULATORY STATUS"a 

2240 PRINT # l ,  USING U $ ( 5 ) ;  Y 1  
2250 PRINT /I1 ,V$;"YEAR OF CONSTKUC'L'TON PERNIT";TAB(50) Y2 
2260 PRINI' #1 , V $ ;  "YEAR OF COWXCIAL OPERATION";TAB(50) Y3 
2270 PRINT #l ,V$;"INTEREST RATE DUKLNG CONST. (percent/year> ";TAB(53) 
I1 
2280 PRINT 81 ,V$;"ESCALATION RATE (pe reen t /yea r ) " ;  TAB(53) E2 
2290 FRINT #1 ,V$ ;  "CONTINGENCY (percent) " ,TAB( 52)  C1 
2300 PRLNT #l,V$;"NET RATING PER UNIT (MWe): ";TAB(51) S1 
2310 PRINT # l y  USING U$(13);  T3$(C2) 
2320 PRINT # l , V $  
2330 KEM SCALE DIRECTS 
2340 S5=0 
2350 S6=0 
2360 E4-( 1+E2/100) (Yl-Y4) 
2370 FOR A l = l  TO 7 
2380 C4 ( A 1  ) = ( E l  (A1 )+L1( A 1  )+M1 (A1 ) )* ( ( S1 / B 1 )  S2( A1 ) ) *E4 
2 390 S5= S 5+C4 (AI ) 
2400 NEXT A1 
2410 FOR A l = l  TO /r 
2420 C7 ( A I  ) =I3  ( A1 ) * ( ( S1 /B1) S3 ( A1 ) ) *E4 
2430 S6=S6+C7(A1) 
2440 NEXT A1 
2450 S7=S5-t-S6 
2460 PRINT #l ,V$;"DIRECT COSTS ($millions)" 
2470 El-0 
2480 L1=0 
2490 M 1 - 0  
2500 FOR I = 1 TO 7 
2510 PRINT # l ,  USING Tl$(I); C4(1 )  

2530 PRINT # l ,  USING U$(6);  S5 
2540 PRINT #I , "  " 

2550 REM SCALE INDIREC'I'S 
2560 PRlNT #l  ,V$;" 1 NUIRECT COSTS" 
2570 FOR I = 1 TO 4 
2580 PRINT # l y  USING T1$(7+1) ;  C 7 ( I )  
2590 NEXT 1 
2600 PRINT #l ,  USING U$(7); S6 
2610 PRINT 81," " 

2620 PKINT # l ,  U S I N G  U $ ( 8 ) ;  S7 
2630 REM CONTINGENCY CALCS. 
2 640 C5=C1* S7 / 100 
2650 PRINT # 1 , V $  
2660 PRINT %1, U S I N G  U$(9);  C5 
2670 S9-S7+C5 
2680 XZ=(.l3177/.3333)*(Y2-Yl)/(Y3-Y1) 
2690 E6=P/ ( 1-X2) 

2230 PKKNT #1 ,V$;"COAL-FIKED POWER PLANT'' 

2520 mxmr I 
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2700 B3=P/2-E6 
2710 N5zY3-Yl 
2720 C9-0 
2730 E8=0 
2740 E9=0 
2750 E=(1+E2/200)/(1+E2/100) 
2760 W1=0 
2770 FOR CO=1 TO N5 
2780 R3=CO 
2790 X=R3/N5 
2800 IF X >= X2 THEN 2820 
2810 X=X2 
2820 R=E6*X+B3 
2830 Y=.S*SIN(R)+.5 
2 8 4 0 W= S9 *Y 
2850 E=(l+E2/100)*E 
2860 E7=(W-Wl)*(E-1) 
2870 E9=E8+W1 
2880 W1-W 
2890 E8-E8+E7 
2900 EO=W+E8 
2910 A2=( E9+E0)/2+C9 
2920 F2=A2*11/100 
2930 C9=C9+F2 
2 9 40 W2=EO+C9 
2950 L=W2*(M3(C2)-1) 
2960 N8-W2-i-L 
2970 FOR U=l TO 4 
2980 N6(U)=N8*M7( U) 
2990 D4(U)-N6(U)*lOOO/(Sl*U) 
3000 NEXT U 
3010 NEXT CO 
3020 PRINT #l,V$ 
3030 PRINT bl, USING U$(lO); S9 
3040 PRINT #1 ,V$ 
3050 PRINT 81, U S I N G  U$(11); E8 
3060 PRINT 111 ,V$ 
3070 P R I N T  # l ,  U S I N G  U $ ( 4 ) ;  EO 
3080 PRINT #1,V$ 
3090 PRINT #l ,  U S I N G  U$(3);C9 
3100 PRINT #l,V$ 
3110 PKINT 81, USING U$(2);W2 
3220 P R I N T  #1," " 

3130 PRINT #l,  USING U $ ( 1 2 ) ;  T3$(C2);L 
3140 PRINT #l,V$ 
3150 PRINT #l,V$ 
3160 FOR I=1 TO 4 
3170 PRINT f l ,  USING U$(l);I;M(I);N6(1)  
3180 NEXT I 
3190 PRINT #l  , CHR$( 12) 
3200 GOT0 1510 
3210 CLOSE w 1  
3220 END 
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10 R E M  WETOM.BAS 
2 0  REM NONFUEL OEM COST FOR COAL-FIRED POWER PLANT WITH WET LIMESTONE 
FGD 
40 WIIX" "LPT1 : ' @  ,80 
50 O l T N  "LPTl:** FOR OUTPUT AS If1 
60 REM A 
70 W,M A$ 
80 REM A1 
90 REM A2 
100 R F M  A 3  
110 w:M 81 
120 REM B2 
130 REM B3 
1 4 0  REM B4 
150 REM C2 
160  REM C4 
170 R E M  C 5  
180 R E M  C6 
190 REM D 
200 R E M  D1 
210 REM D2 
220 REM D3 
230 REM E 
240 RKM EO 
250 KEM E l  
260 REM E2 
270 REM E 3  
280  R E M  E4 
290 REM E 7  
300 R E M  E8 
310 KKM F2 
320 REM F3 
330 REM F4 
340 R E M  P5 
350 R E M  F6 
360 R E M  F7 
370 REM F8 
380 REM H 
390 KEM I i l  
400 R E M  11 
b10 REP? M 
4 2 0  REM M1 
430 REM 142 
4 4 0  R E M  M3 
450 REM N 
460 REM 0 
470 REM P 
480  R E M  1'4 
490 RF:M P6 
500 REM P7 
510 R E M  R$ 
520 R E M  R3.$ 
530 R E M  S 
540 DTM S ( 4 )  

ANNGEN 
ANSWER 
ADM 
AT,MGE N 

ASH 
BASECF 
BAS EY K 
BASM 
BTIJ 
COSTAF 
COSLMS 
COLLMS 
CLIMES 
DIRECT 
DASH 
DDASII 
DISPOS 
ETANET 
ESCGEN 
ESSLUR 
ESCPIN 
ESLIMS 
ESCSUP 
E SK4T I, 
ESWAGF 
FIXFAC 
FIXMIL 
FIXMNT 
FIXSE 
FORTY K 
FRINGE 
FULLY K 
HUNDRED 
HTRATE 
I E S C  
M I L J ,  LON 
MWT 
MWN 
MANCOS 
NUM 
OVERTHOII 
PLTFAC 
PROP I N  
PCTSRM 
PCTSUL 
REPLY 

STAFF 
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550 U M  SO SLUSUL 
560 REM S1  SUPER 
570 REM 52  SUPEXP 
580 REM S 3  STAFF3 
590 DIM S 3 ( 4 )  
600 REM 54 STAFF4 
610 D I M  S 4 ( 4 )  
620 REM 55 SUPEXF 
630 REM S6 SUPORT 
640 REM S7 SLUKY 
650 REPl S8  SULKEM 
660 REM S9 SLURRY 
6 7 0  REM TO s UL 
680 REM T THOUSAND 
690 REM T1 TOTAL 
700 KIEM T2 TOTFIX 
710 REM T3 TOTMLL 
720 REM T4 TOTMNT 
730  REM TS TOTVAR 
740 KEN T6 TONCOL 
750 R E M  T7 TONSUL 
760 REM T8 TONLMS 
770 E M  U UNITS 
780 REM U$ 
790 D I M  U$(50) 
800 REM V$ V 
810 W.M V 1  VARFAC 
820 REM V 2  VARMIL 
830 REM V 3  VARMNT 
840 REM V4 VSEBAS 
850 E M  V 5  VSEMIL 
860 KEM V6 VARSE 
8 7 0  R E M  W WAGERT 
880 R E M  X X L l M S S  
890 E M  Y YEAR 
900 REM Z$ 
9 10 DEF E'NI( 32  ,Y ,E8)=( 1+E8/ 100) (Y-B2) 
920 PRINT TAB(20) "NONFUEL O&M COST FOR COAL-FIRED POWER PLANT" 
930 PKINT TAB(20) " WITH WET LIMESTONE FGD SYSTEM" : PRINT 
940 KEM GET TODAY'S DATE 
950 FOR 1=1 TO 4 
960 PRINT 
970 NEXT L 
980 PRINT " ENTER TODAY'S DATE : MO/DA/YR" 
990 INPUT D$ 
1000 U $ ( l ) = "  NET RATING OF EACH UNIT ( M W e )  
1010 U $ ( 2 ) = "  NUMBER OF UNITS PER PLANT 
1020 U $ ( 3 ) = "  BASE LOAD CAPACITY FACTOR 
1030 US ( 4 )  =" ESCALATION RATE (percent/year) 
1040 U $ ( 5 ) = "  THERMAL INPUT PER UNIT ( M W t )  
1050 U$( 6)=" SULFUR (percent) 
1060 U$(7)=" ASH (percent) 
1070 U$ ( 8) =" HEATING VALUE (lBTU/lb) 
1080 U$(9)=" PLANT NET HEAT RATE (BTU/kWh) 
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1090 U$( lo)=" 
1100 U$( 11)=" 
11 10 U$( 12)=" 
1120 U$( 13)=" 
1130 US( 14)=*' 
1140 U$( lS)="  
1150 LJ$(16)==*' 
iI# ./I#'' 
1160 U$( 1 7 ) ~ ' '  
I/ # . ai/ =' 
1190 U$( 1 8 ) ~ "  
1180 U$( 19)=" 
H K . 41 # " 
1190 u$(20)=mn 
/ I / / .  /I#'' 
1200 U$(21)=*' 
// t . c c " 
1210 U$( 22)=" 
1220 U$(  23)=" 
1230 U$(24)=" 
/I#.##" 
1240 U$(25)=" 
liC . #!PQ 
1250 u$(a6)= '0  
#/I !I . # " 
1260 U$(27)=" 
il I/ # . // " 
1270 U$( 2 8 ) ~ ' ~  
/I  /I  B . /I " 
1280 U$( 2 9 ) ~ "  
##.#i/" 
1290 U$( 30)-" 
!/ t . 11 /I  
1300 U$(31)=" 
i/ i/ . //a ' I  

1310 K E M  CONSTANTS 
1320 V$=" 
1330 D1=5 
1340 S7=5 
1350 C4=12.5 
1360 X=4 
1370 P6=90 
1380 P7=3.5 
1390 SO=4 
1400 F6=2080 
1410 W=10.45 
1420 Rlz.8 
1430 B2=1982 
1440 F2=.62 
14.50 F6=2080 
1460 F7=35 
1470 F8=8766 
1480 W=lOO!  
1490 M=lOOOOOO! 

PLANT NET EFFICIENCY (percent) 
ANNUAL NET GENERATION (million kWh) 
YEAR OF ESTLMATE 
STAFF ONSITE 
(! I##. PERSONS AT $ $ # # # #  . )"  
MAINTENANCE MATERIAL 

F I X E D  

VARIABLE 

S U P P L I E S  AND EXPENSES 
VARIABLE - PLANT 

- LIME STONE 

- ASH, FGD SLUDGE 

O F F S I T E  SUPPORT SERVICES 
ADMINISTRATIVE AND GENERAL 

PROPERTY INSURANCE 

OTHER A&G 

TOTAL FIXED DIRECTS AND INDIRECTS 

TOTAL VARIABLE DIKEC'IS ANI) INDIRECTS 

TOTAL NONFUEL 06rM 

FIXED DIRECTS AND INDIRECTS 

VARIABLE DIRECTS 1wD LNDLRECTS 

TOTAL NONmTEL O&M 
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1500 0=.001 
1510 S1-I0 
1520 S5-2200 
1530 T-1000? 
1540 Y l x . 2  
1550 V5=.12 
1560 Z$="&" 
1570 R E M  I N I T O l  
1580 FOR 1=1 TO 4 
1590 READ S(1) 
1600 DATA 234,295,368,440 
1610 NEXT I 
1620 FOR 1-1 TO 4 
1630 READ S3(I )  
1 640 DATA 1 1 8 , 1 5 8 ,200 ,2  4 2 
1650 NEXT I 
1660 FOR I=1 TO 4 
1670 READ S 4 ( I )  
1680 DATA 19,23,30,36 
1690 NEXT I 
1700 Il=l 
1710 M2=550 
1720 1U=2 
1730 P=.65 
1740 H1=9900 
1750 Y=1983 
1760 R E M  INIT02 
1770 E8-8 
1780 E7=10 
1790 E4=10 
1800 E l = l O  
1810 E2=6 
1820 H3=10 
1830 EO=6 
1840 A3=11.6 
1850 B4=11000 
1860 TO=3.5 
1870 PRINT " THE AVAILABLE MENU OPTIONS AND THEIR VALUES AT THIS  

1880 PRINT 
1890 PRINT " 0 = RUN CASE, DATA ENTRY COIWLETF." 
1900 PRINT " 1 = NET RATING OF EACH U N I T  ( W e )  ";M2 
1910 PRINT " 

1920 PRINT " 

1930 PRINT " 4 = YEAR OF OPERATION ";Y 
1940 IF I1=1 GOTO 1960 
1950 IF 11-2 GOTO 1980 
1960 PRINT " 5 = ESCALATION RATES -- VARIOUS" 
1970 COT0 1990 
1980 PRINT " 5 = ESCALATION RATE ( p e r c e n t )  ";EO 
1990 PRINT " 6 = PLANT NET HEAT RATE " ; H 1  
2000 PRINT " 7 = SULFUR ( p e r c e n t )  ";TO 
2010 PKINT " ASH ( p e r c e n t )  "';A3 
2020 PRINT *' HEATING VALUE (BTU/lb) ";B4 

Txm ARE : ** 

2 = NUMBER OF UNITS PER PLANT ";U 
3 = BASE LOAD CAPACITY FACTOR " ; P 
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2030 PRINT '* 99 = EXIT PROGRAM" 
2040 PRINT 
2050 PRINT " ENTER A NUMBER FROM THE MENU" 
2040 INPUT N 
2070 I F  N=O GOTO 2570 
2080 I F  N = l  GOTO 2160 
2090 I F  N = 2  GOTO 2190 
2100 I F  N=3 GOTO 2220 
2110 I F  N=/r GOTO 2250 
2120 I F  N-5 GOTO 2280 
2130 I F  N=6 GOTO 2440 
2140 I F  N=7 GOTO 2490 
2150 I F  N > 7 GOTO 3670 
2140 PRINT "" INPUT MkE NET RATING PER UNIT" 
2170 INPUT M2 
2180 GOTO 1870 
2190 PRINT '" INPUT NUMBER OF UNITS PER PLANT'" 
2200 INPUT IJ 
2210 GOTO 1870 
2220 PRINT " INPUT BASE LOAD CAPACITY FACTOR AS A DECIMAL" 
2230 INPUT P 
2240 GOTO 1870 

2260 INPUT Y 
2270 GOTO 1870 
2280 PRINT '* DO YOU WANT TO USE THE DEFAULT GENERAL ESCALATION 
RATE?" 
2290 PRINT '' ( Y  OR N ) "  
2300 INPUT A$ 
2310 I F  A$="Y" GOTO 2340 
2320 I F  A$="y"' GOTO 2340 
2330 GOT0 2360 
2360 GOSUB 3560 
2350 GOTO 2450 
2350 PRINT ' I  DO YOU WANK TO INPUT A GENERAL ESCALATION RATE? ( Y  OR 

2370 INPUT fl$ 

2380 I F  A$="Y'' GOTO 2420 
2390 I F  A$="y" GOTO 2420 
2400 K1=1 
2410 GOTO 2450 
2420 PRINT '" INPUT ESCALATION RATE ( p e r c e n t ) "  
2430 INPUT EO 
2440 GOSUB 3560 
2450 GOTO 1870 
2460 PRINT *' INPUT PLANT NET H E A P  tLChTE(BTU/kWh)" 
2470 INPUT H I  
2480 GOTO 1870 
2490 PRINT .' INPUT SULFUR ( p e r c e n t ) "  
2500 INPUT M 
2510 PRINT " INPUT ASH (pe rcen t ) "  
2520 INPUT A3 
2530 PRIN1' " INPUT HEATING VALUE (BTU/lb)'* 
2540 INPUT B4 

2250 PRINT " INPUT YEAR OF OPERATION*' 

N )  " 
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2550 GOTO 1870 
2560 KEM WRITEIT1 
2570 PRINT *' ENTER RUN IDENTIFICATION (OR NJLL LINE)'* 
2580 INPUT K3$ 
2590 PRINT #1," 
FIRED" 
2600 PRINT #l," 
2610 PRINT # l , V $  
2620 PRINT # l , "  VERSION 1/10/85" 
2630 PRINT 8 1  ," RUN DATE ";D$ 
2640 PRINT #1,V$ 
2650 PRINT #l,V$;R3$ 
2660 PRINT #l ,  USING U$(l);M2 
2670 PRINT # I ,  USING U$(2);U 
2680 PRINT 111, USING U$(3);P 
2690 IF 11-1 GOTO 2710 
2700 I F  I1=2 GOTO 2730 
2710 PRINT #l," INDIVIDUAL ESCLATION U T E S  USED '* 

2720 GOTO 2780 
2730 PRINT # l ,  USING US(4);EO 
2740 PRINT 81, USING US(6);TO 
2750 PRINT % I ,  USING U$(7);A3 
2760 P R I N T  # l ,  USING U$(8);B4 
2770 R E M  PRELIM2 
2780 E=34 12.14*H/ H1 
2790 Ml=M2*8/E 
2800 A=M2*F8*P*U/T 
2810 PRINT #l ,  USING U S ( 5 ) ; M l  
2820 PRINT ill, USING US(9);Hl 
2830 PRINT %I ,  USING US(1O);E 
2840 PRINT 81, USING U S ( 1 1 ) ; A  
2850 PRINT #l ,  USING U$(12);Y 
2860 REM STAFFING 
2 8 7 0  M3= F6*W* ( 1 +F7/ N) *( l + S  1 / H) * ( 1 +P 1 /H) *FNI ( B2, Y , E8) 
2880 C2=S( U)*M3/M 
2890 PRINT #l,V$ 
2900 PRINT #I,'* DIRECT COSTS ($million/year) " 

2910 PRINT f l ,  USING U$(13);C2 
2920 PRINT #1, USING U$(14);S(U);M3 
2930 KEM MBINT 
2940 B3=S3(U>*(M3/M)*((H+E7)/(H-cES)) (Y-B2) 
2950 F4=F2*B3 
2960 V3=Vl*B3*P/Bl 
2970 T4=F4+V3 
2980 PRINT #l,V$ 
2990 PRINT 81, USING U$(15);T4 
3000 PRINT 81, USING U$(16);F4 
3010 PRINT #l ,  U S I N G  US( 17);V3 
3020 REM SUPPLIES 
3030 V4=V5*(A/T)*FNX(B2,Y,E4) 
3040 T6=A*Hl*M/(B4*2000) 
3050 D2=Dl*FNI(B2 ,Y , E l )  
3060 T7=T6*P7/H 
3070 S8=T7*P6/H 

SUMMARY OF ANNUAL NONFUEL O&M COST FOR COAL- 

POWER PLANT WITH WET LIMESTONE FCD SYSTEM" 



1 0 2  

3080 S9=S7*FNl(B2,Y,El) 
3090 T8=S8*X 
3100 C5=C4*FNI( B2 ,Y , E 3 1  
31 10 C6-T8*CS/M 
3 120 D3=S8*50*S9/M+T6*Ad*D2/(~*~) 
3130 FS=O*S5*U*FNI( B2 ,Y ,E43 
3140 V6=V4+C6+D3 
3 1 SO S2=FS+V6 
3160 PRINT # l , V . S  
3170 PRINT #1,  USING U$(18);S2 
3180 PRINT # l ,  USING U$(15);F5 
3190 PRINT 81, USING U$(19);V4 
3200 PRINT # l ,  IJSINC U$(20);C6 
3210 PKINT #l ,  USING U$(21);D3 
3220  R E M  OFFSITE 
3230 S6=S4(U)*M3*1.5/M 
3240 PRINT bl ,V$ 
3250 PRINT # l ,  USING U$(22) ;S6  
3260 R E M  ADMINGEN 
3270 P4=0*U*H*FNI(B2,YYE2) 
3280 D==C2+T4+S2+S6 
3290 A l = i O * D / H  
3300 M=P4+Al 
3310 REM ADMINOUT 
3320  PRINT # l ,V$  
3330 PRINT #l ,"  
3340 PRINT / f ly  USING U$(23);A2 
3350 PRINT # 1 3  IJSING U$(24);P4 
3360 PKZNT # l ,  U S I N G  US(25);ZS;Al 
3370 R E M  FINAL 
3380 T ~ = C ~ + F ~ + F I + A ~ + F ~ + S ~ I  
3390 T5-V3+V6 
3 400 'I' 1 = T 2  + T 5 
3410 F3=T*T2/A 
3420 V2=T*T5/A 
3430 T3=T*T1/A 
3440 P R I N T  # l ,V$ 
3450  PRINT #1," COSTS ($million/year)" 
3460 PKINT 111, USING U$(26);T2 
3470  PRINT # l y  USING US(279;TS 
3480 PRINT # l ,  U S I N G  US(28);ZS;Tl 
3490  PRINT #l ,V$ 
3500 PRINT # l , "  U N I T  COSTS (mlllslkWh)" 
3510 PRINT ill, U S I N G  U$(29) ;F3  
3520 PRINT # l ,  U S I N G  U$(3O);V2 
3530 PRINT # l ,  USING U$(31);Z$;T3 
3540 PRINT # l ,  CHRS(12) 
3550 GOTO 3650 
3560 REM REDOESC 
3570 I1=2 
3580 E8=EO 
3590 E7-KO 
3600 E4=EO 
3610 R l = E O  

INDIRECT COSTS ($miLlion/year)" 



3620 E2=EO 
3630 E3=EO 
3640 RETURN 
3650 PRINT 
3460 GOTO 1870 
3670 CLOSE ill 
3680 END 
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10 REM COALCO.BAS 
20 REM LEVELIZED COAL COST 
40 WIDTH "LPT1 : " ,80 
50 OPEN "LPT1:" FOR OUTPUT AS b l  
60 REM V VS 
70 REM DS DATE 
80 REM DOLLARMBTU Do 
90 KEM FO FO 
100 R E M  GNPINPLATRATE GO 
110 R E M  HTRATE HO 
120 R E M  ILIFF, I1 
130 REM NIJM N1 
140 WM OVERALLESCRATE 00 
150 REM PLANTLIFE P I  
160 R E M  POPBAX PO 
190 K E M  RUN IDENT. R$ 
180 REM REALESCRATF, R 1  
190 REM REFYEAR RO 
200 REM TAWACM To 
210 REM US 
220 D I M  U$(20) 
230 REM YEARSTART YO 
240 REM YEAKSTOREF Y1 
250 U $ ( l ) = "  1 = REFERENCE YEAR FOR PRICE OF COAL 
260 U $ ( 2 ) = I n  2 = PRICE OF COAL I N  DOLLARS PER MILLION HTU 
270 U $ ( 3 ) = "  3 = YEAR OF STARTUP 
280 U $ ( 4 ) = "  4 = PLANT LIFE 
290 U$(5)=" 5 = GNP INFLATION RATE 
300 U $ ( 6 ) = ' *  6 = REAL COST ESCALATION RATE 
310 U$(7)=" 
320 U$(8)='* 8 = EFFECTIVE COST OF MONEY 
330 DEF F N A ( I , N ) = ( ( l + I )  N-l)/(I*(l+I) N) 
340 DEF FNB( I,N)=l/FNA( 1,N) 
350 DEF F N D ( X , J ) - ( X - J ) / ( l + J )  

7 = PLANT NET HEAT RATE (BTU/kWh) 

360 DEF 
FNC(R,~,X,Y,I1)=(FNB((F~~(X,~)),11)/FNB((FND(X,R)~,I~))*((1~R~/(1~1)) Y 
370 R E M  GET TODAY'S DATE 
380 FOR I=1 TO 5 
390 PRINT 
400 NEXT I 
410 PRINT " ENTER TODAY S DATE: E.IO/DA/YR'" 
420 INPUT D$ 
430 V$=" 
440 R 0 = 1 9 8 3  
450 W=1.6 
460 Y 0 = 1 9 9 5  
470 P1=30 
480 HO-9900 
490 TO=9.000001E-02 
500 GOz.06 
510 R1=.015 
520 Y1-12 
530 P R I N T  " THE AVAILABLE MENU OPTIONS AND THEIK VALUES AT THIS TIME 
ARE : '' 
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540 PRINT 
550 PRINT " 0 = RUN CASE, DATA ENTRY COMPLETE'' 
560 PRINT USING U$( 1) ; RO 
570 PRINT USING U$(2);DO 
580 PRINT USING U S ( 3 ) ; Y O  
590 PRINT USING U$(4);P1 
600 PRINT USING U S ( 5 ) ; G O  
610 PRINT USING U$(6);R1 
620 PRINT USING U$(7);HO 
630 PRINT USING U$(8);TO 
640 PRINT " 99 = EXIT PROGRAM" 
650 PRINT V$ 
560 PKINT '* ENTER A NUMBER FROM THE MENU" 
670 INPUT N 1  
680  I F  N l = O  GOTO 1060 
690 I F  N 1 = l  GOTO 790  
700  I F  N1=2 GOTO 830 
710 I F  N 1 = 3  GOTO 860 
720 I F  N1=4 GOTO 900 
730 I F  N 1 = 5  GOTO 930 
740 I F  N1=6 GOTO 960 
750 I F  N1=7 GOTO 990  
760 I F  N 1 = 8  GOTO 1020 
770 I F  N l  > 8 GOTO 1500 
780  I F  N 1  < 0 GOTO 1050 
7 9 0  PRINT " 

800 INPUT RO 
810 YlSYO-RO 
820 GOTO 530 
830 PRCNT " 

MILLION BTU" 
840 INPUT M) 
850 GOTO 530 
860 PRINT " 

870 INPUT YO 
880 Yl=YO-RO 
890 GOTO 530 
900 PRINT " 

910 INPUT P 1  
9 2 0  GOTO 530 
930 PRINT " 

940 INPUT GO 
950 GOTO 530 
960 PRINT " 

970 INPUT R1 
980 GOT0 530 
990 PRINT " 

1000 INPUT HO 
1010 GOTO 530 
1020 PRINT " 

1030 INPUT TO 
1040 GOTO 530 
1050 GOTO 1510 
1060 PRINT 

INPUT REFERENCE YEAR FOR PRICE OF COAL" 

INPUT PRICE OF COAL I N  REFERENCE YEAR DOLLARS PER 

INPUT CONSTANT DOLLAR LEVELIZED COST YEAR" 

INPUT PLANT LIFE (years)" 

INPUT GNP INFLATION RATE (decimal)" 

INPUT REAL ESCALATION RATE (decLma1)" 

INPUT PLANT NET HEAT RATE (BTU/kWh)"' 

INPUT EFFECTIVE COST OF MONEY (decimal)" 
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1070 PRINT " ENTER RUN IDENTIFICATION ( O R  NULL LINE)" 
1080 INPUT R$ 
1090 PRINT #I , ' '  L E V E L I Z E D  C O A L  C O S T v o  
1100 PRINT f l , V $  
1110 PRINT #l ,"  VERSION 1/10/85" 
1120 PRINT #l ,"  RUN DA'l'E ";D$ 
1130 PRINT # 1 , V $  
1 1 4 0  PRINT #l ," INPUT DATA'' 
1150 PKINT #I,'' 
1160 PRINT # l , V S  
1170 PRINT #l;V$;R$ 

1190 PKINT 111, USING C$;R0 

1210 PRINT ill, USING A$;DO 

1230 PKINT 111, USING B$;YO 

1250 PRINT # l ,  USING E$;P1 

1270 PRINT # I ,  USING F$;GO 

1290 PKINT 111, USING G$;R1 

1310 PRINT #1, USING H $ ;  TO 
1 3 2 0  I$=" PLANT NET HEAT BATE (BtulkWh) 
1330 PRINT # l ,  USING I $ ; H 0  
1340 PRINT #1,V$ 
1350 K'=" 
1360 PRINT #l,M$ 
1370 FO=D0*RO*.00000l*1000! 
1380 I l = P 1  
1390 00=(1+Rl)*(l+GO)-l  
1400 PO=FO*FNC(OO,GO,TO,Yl ,Il> 
1410 PRINT # 1 , V $  
1 4 2 0  J$='* CONSTANT DOLLAR LEVELIZED COST OF COAL, I N  ####  DOLLARS'a 
1430 PKINT # l ,  USING J $ ; R 0  
1440 K$=" 1/# . # mil Is / kWh"" 
1450 PRINT # l ,  USING R$;P0 
1 4 6 0  PRINT # 1 , V $  
1470 PRINT # 1 , M $  
1480 PRINT # I ,  CHR$(12) 
1490 GOT0 530 
1500 CLOSE #l  
1510 END 

1180 e$=8* REFERENCE YEAR FOR PRICE OF COAL # # c # " 

1200 A$=" PRLCE OF COATA I N  DOLLARS PER MILLION B'CU 11 11 . # " 

1 2 2 0  B$=" YEAR OF PLANT STARTUP d i/ i/ # I' 

1240 E$=" PLANT LIFE d I1 " 

1260 F$=" GNP INFLATION RATE H.##i1" 

1280 G$=" REAL COST ESCALATION RATE H . t c I/ " 

1300 a$=" EFFECTIVE COST OF MONEY #.R##" 

i1 t # I1 i/ " 

.- 



1 0 7  

10 REM CAPCOS.BAS 
20 REM CAPITAL INVESTMENT COST 
4 0  WIDTH "LPT1: " ,80 
50 OPEN "LPT1:" FOR OUTPUT AS d 1 
60 DIM N6(4) 
70 D I M  T 3 $ ( l l )  
80 DIM Vl(15) 
90 D I M  E l ( 7 )  
100 DIM L l ( 7 )  
110 DIM Ml(7) 
120  1lIM S2(7)  
130 D I M  I 3 ( 4 )  
140  DIM S3(4 )  
1150 D I M  M1$(31) 
160 DIM W ( 1 2 )  
170 D I M  D4(7) 
180 DLM U$(50) 
1 9 0  PRINT TAB(20) "POWER PLANT CAPITAL COSTS" 
200 PRINT 
210 REM GET TODAYS DATE 
220 FOR 1=1 TO 4 
230 PRINT 
240 NEXT I 
250 PRINT " ENTER TODAY'S DATE: MO/DA/YR" 
260 INPUT T4$ 
270 PRINT 
280 PRINT 
290 REM SET DEFAULT VALUES 
300 FOR 1=1 TO 1 1  
310 KEaD T 3 $ ( I )  
320 NEXT I 
330 V$-" 
340 V2$=" 
350 V3$=" 
360 P=3.14 159 
370  B l = l l O O  
380 Y4=1983 
390  R2=2738/2722 
400 R1=0  
410  Y1-1987 
420 V l ( l ) = Y l  
4 3 0  Y2-1989 
440 V1(2)=Y2 
450  Y3=1995 
460 V1(3)=Y3 
470 I1=9  
480 V1(4)=11 
490  E2-7 
500 V1(5)=E2 
510 c1-10 
520 V 1 ( 6 ) = C 1  
530 S1=1100 
540 V1(7 )=S l  
5 5 0  C2=5 
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560 V1(8)=C2 
570 Y4=1987 
580 VP(9)=Y4 
590 B1=1100 
600 Vl(lO)=Bl 
610 SS=1036 

630 S62649 
640 V1(12)=S6 
650 T2$="NN" 
660 DEF FNA(X,Y)=X Y 
670 I F  T2$="N" THEN 710 
680 IF T2$="n" THEN 710 
690 TF T2$="C" THEN 930 
700 I F  T2$="cc'" THEN 930 
710 REM NUCLEAR 
720 A$='' PLANT TYPE 
730 T2=1 
740 S2= 383561 
750 S3=.346719 
760 R2=2738/2722 
770 M7(1)=1 
180 M7(2)=1.719512 
790 M7(3)=2.449502 
800 M7(4)=3.179491 
810 M3(1)=1 
820 M3(2)=.9/R2 
830 M3(3)=.95/R2 
840 m(4)=1! /R2 
850 M 3 (  5)=1! /R2 
860 M3(6)=.94/R2 
870 M3( 7)=.96/R2 
880 M3(8)=.96/K2 
890 M3(9)=Ie04/R2 
900 M3(10)=1.07/R2 
910 M3( 11)=1.03/K2 
920 GOT0 1140 
9'30 REM COAL-FIRED 
940 A$=*' PLANT TYPE 
950 T2=2 
960 S2=.62141 
970 S3=. 62 14 1 
980 R2=2738/2722 
990 M7(1)=1 
1000 M7(2)=1.754084 
1010 M7(3)=2.508168 
1020 M7(4)=3.262252 
1030 M3(1)=1 
1040 M3( 2)=.9/R2 
1050 M3(3)=.95/R2 
1060 MT(4)=1! /R2 
1070 M3(5)=1!/R2 
1080 K3(6)=.94/R2 
1090 M3(7)=.96/R2 

620 V1( 11)=SS 

NUC E A R ' '  

COAL- F9 RED'' 
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1100 M 3 ( 8 ) = . 9 6 / R 2  
1110 M 3 ( 9 ) = 1 . 0 4 / R 2  
1120 f 4 3 ( 1 0 ) = 1 . 0 7 / R 2  
1130 M 3 (  l l ) = I . 0 3 / R 2  
1140 REM END MARKER 
1150 REM T 3 $  
1160 DATA "MIDDLETOWN '' 
1170 DATA "ATLANTA 
1180 DATA "BALTIMORE '' 
1190 DATA "BOSTON 
1200 DATA "CHICAGO 
1210 DATA "DALLAS 

1230 DATA "KANSAS C I T Y  " 

1 2 4 0  DATA '"NEW YORK 
1 2 5 0  DATA "SAN FRANCISCO" 

1220 DATA "DENVER 

1260 DATA "SEATTLE 
1 2 7 0  W $ (  I)=" 
1280 U$(2)="  
1290 V$ ( 3) =" 
1300 U$(4)=" 
1310 U $ ( 5 ) = "  
1320 U$(6)=" 
1330 V$( 7 )="  
1340 U$ (8) =" 
1350 U$ ( 9 )  =" 
1360 U$( lo)=' '  
1 3 7 0  U$( 1 l )="  
1380 U$(  12)=" 
1390 a$( 13)=" 
1400 U$( 1 4 ) ~ "  
1410 U$( 15)=" 
1420 U$( 16)=" 
1430 U$( 17)=" 
1440 U$( 1 8 ) ~ "  
1450 U$( 19)='* 
1460 U$( 20)=" 
1470 U$( 21)=" 
1480 U$( 22)=" 
1490 U$( 23)=" 

YEAR OF STEAM SUPPLY SYSTEM PURCHASE a c i/ f . " 
YEAR OF CONSTRUCTION PERMIT # i/ // I/ . " 
YEAR OF COMMERCIAL OPERATION ## i/ d . " 
INTEREST RATE DURING CONST. ( p e r c e n t l y e a r )  n # . " 
ESCALATION RATE ( p e r c e n t / y e a r )  ## . " 
CONTINGENCY ( p e r c e n t )  f +I . " 
NET RATING PER UNIT ( M W e )  W # t C  0 " 

PLANT LOCATION & I" 

BASE YEAR FOR DIRECT AND INDIRECT COST INPUT fl'C//#." 
BASE S I Z E  FOR DIRECT AND INDIRECT COST INPUT ####." 
DIRECT COST AT BASE SIZE/YEAR ( $millions) # # # # #  .I' 
INDIRECT COST AT BASE SIZE/YEAR ($millions) #$f## ." 

DIRECT COSTS # W # # M .  " 

INDIRECT COSTS #fi'ib#. " 
SUBTOTAL DIRECT AND INDIRECT COSTS // i'i #// 41 . " 
CONTINGENCY ALLOWANCE /I# {/// # " 

TOTAL DIR.  AND INDIR.  COST BEFORE ESC. ###/I#." 
ESCALATION DURING CONSTRUCTION ##### .  " 
TOTAL ESCALATED DIRECT AWD INDIRECT COSTS ##ff#." 
TOTAL INTEREST DUKING CONSTRUCTION i'i i/ #I1 # . " 
TOTAL P U N T  CAPITAL INVESTMENT &%//###." 
PLANT LOCATION ADJUSTMENT & // # # f a . " 
// UNIT PLANT CAPITAL INVESTMENT (###// .  $/kWe) #####." 

1500 REM START OF MAIN PROGRAM 

1520 PRINT " THE AVAILABLE MENU OPTIONS AND THEIR VALUES AT T H I S  
TIME ARE:" 
1530 P R I N T  
1540 REM 
1550 REM MENU ITEM STRINGS 
1560 M 1 $ (  0)  ="RUN CASE, DATA ENTRY COMPLETE" 
1570 M 1 $ (  1 )-"YEAR OF STEAM SUPPLY SYSTEM PURCHASE" 
1580 M 1 $ (  2)="YEAR OF CONSTRUCTION PERMIT" 
1590 M1$(  3)="YEAR OF COMMERCIAL OPERATION" 
1600 M1$(4)=" INTEREST RATE" 
1610 Ml$(5)-"ESCALATION RATE'' 
1620 MI$( 6)="CONTINGENCY PERCENTAGE" 

1510 REM============= START OF MENU PKINTOUT======r====== 
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1630 Ml$(7)="PLANT SIZE ( M W e ) "  
1640 M 1 $  ( 8) ="'CI.TY NUMBER" 
1 6 5 0  M1$(9)="BASE YEAR FOR DIRECT AND INDIRECT COST INPUT" 
1660 M1$(10)="BASE S I Z E  FOR DIRECT AND INDIRECT COST INPUT" 
1 5 7 0  Ml$(ll)="DIKECT COSTS AT BASE SIZE ti YEAR ( $ m i l l € o n s ) "  
1680 M1$( 12)="INDIRECT COSTS AT BASE SIZE & YEAR ($millions)" 
1690 MP $ ( 13) ="PLANT TYPE " 

1700 M 1 $ (  14)="RESET TO DEFAULT VALUES" 
1 7 1 0  M1$( 15)="EXIT PROGRAM*' 
1720 FOR I=O TO 15 
1730 I F  1-0 THEN 1790 
1740 I F  I=13 THEN 1810 
1750 I F  I = 1 4  THEN 1790 
1760 13' I=15 THEN 1 7 9 0  
1 7 7 0  PRINT TAB(10) I;" ";M1$(I);TAB(65) V l ( 1 )  
1780 GOTO 1920 
1 7 9 0  PRINT TAE(10) I;" " ; M l $ ( L )  
1800 GOTO 1920 
1810 I F  '1c2$5"N'' THEN 1850 
1820 I F  T2$="n" THEN 1850 
1830 I F  T2$="C" THEN 1890 
1840 LP TZ$="c" THEN 1890 
1850 R E M  NUCLEAR 

1870 T2=1 
1880 GOTO 1920 
1890 REM COAL-FIRED 
1900 PRINT TAB( 10) I;" " ; M l $ (  I ) ;  "COAL-FIRED" 
1910 T2=2 
1 9 2 0  NEXT I 

1940 PRINT 

1960 INPUT M4 
1970 I F  M4=0 THEN 2480 
1980 I F  M4=14 THEN 2010 
1990 I F  M4 > 1 4  THEN 3550 
2000 GOTO 2030 
2010 RKSTORE 
2020 GOTO 270 
2030 REM INPUT NEW VARIABLES 
2040 LF M4=13 THEN 2060 
2050 GOTO 2160 
2060 PRINT '* INPUT PLANT TYPE N (NUCLEAR) OR C (COAL-FIRED)" 
2070 INPUT T2$ 
2080 I F  '1'2$="N" THEN 2120 
2090 If! T2$="n" THEN 2120 
2100 I F  T2$="C" THEN 2140 
2110 I F  T2$="c'* THEN 2140 
2120 T2-1 
2130 GOTO 2340 
2140 T2=2 
2150 GOTO 2340 
2160 I F  M4 <> 8 THEN 2310 

1860 PRINT T A B ( ~ O )  1;" * " ; M ~ $ ( I ) ;  "PWR" 

1930 ~!4============== END OF mNU PRINTOUT=-===I-==-====~== 

1950 PRINT I' rmi NUMBER" 
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2170 PRINT 
2180 PRINT " CITY NUMBERS" 
2190 PRINT 
2200 FOR X=L TO 11 
2210 PRINT TAB(10) I;TAB(16) T3$( I) 
2220 NEXT I 
2230 PRINT 
2240 PRINT 
2250 PRINT " ENTER NUMBER OF NEW CITY" 
2260 INPUT V1(8) 
2270 I F  V l ( 8 )  < 1 THEN 2170 
2280 IF V l ( 8 )  > 11 THEN 2170 
2290 GOT0 2350 
2300 I F  M4=13 THEN 2330 
2310 PRINT " ENTER NEW ";Ml$(M4) 
2320 INPUT Vl(M4) 
2330 I F  Vl(M4)OO THEN 2340 
2340 REM 
2350 Y l = V l (  1) 
2360 Y2=V1( 2)  
2370 Y3=VI( 3) 
2380 I l = V l (  4 )  
2390 E2-V1(5) 
2400 Cl=V1(6) 
2410 Sl=V1(7)  
2420 C2-V 1 ( 8) 
2430 Y4=Vl( 9)  
2440 Pl=Vl{ 10) 
2450 S S = V l ( l l )  
2460 S6=V1( 1 2 )  
2470 GOT0 670 
2480  PRINT '* 
2490 INPUT R3$ 
2500 KEM PRINT INPUT VALUES 
2510  PRINT # 1 , V 3 $ ; "  C A P I T A L C 0 S T E S T 1 M A T E" 
2520 PRINT f l  , I '  " 

2530 PRINT f l  ,V3$;" VERSION 1 / 1 O /  8 5" 
2540 PRINT fl ,Y3$;" 
2550 PRINT f l , V $  
2560 PKINT fl,V$;R3$ 
2570 PRINT 81 ,Y$; "EEDB PHASE V I ,  1/83 REGULATORY STATUS" 
2580 PRINT #I1 ,A$ 
2590 PRINT 81, USING U $ ( l ) ;  Y1 
2600 PRINT #l, USING U$(2);  Y2  
2610 PRINT #1, USING U$(3);  Y3 
2620 PRINT # l ,  USING U$(4); LI 
2630 PRINT #l ,  USING U $ ( 5 ) ;  E2 
2640 PRINT %1, USING US(6); C 1  
2650 PRINT # l ,  USING U$(7);  S1 
2660 PRINT 81, USING U${8);  T3$(C2) 
2670 PRINT 81, USING U$(9); V l ( 9 )  
2680 PRINT #1, USING US(10); V l ( 1 0 )  
2690 PRINT #l ,  USING US(11);  V l ( 1 1 )  
2700 PRINT # l ,  USING US(12); V l ( 1 2 )  

ENTER RUN IDENTIFLCATION (OR NULL LINE)"  

RUN DATE ";T4$ 
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2710 PRINT #l ,"  *' 
2720 E4=PNA((l+E2/1OO),(Yl-Y4)) 
2730 IF T2=1 THEN 2750 
2740 IF "2-2 THEN 2780 
2750 S2=.583561 
2760 S3=.346719 
2770 GOT0 2800 
2780 S2=*62141 
2790 S3=.62141 
2800 Ol-S5*FNA( S l / B 1  ,S2)*E4 
2810 02=S6*FNA( Sl/Bl ,S3)*E4 
2820 S7=01+-02 
2830 PKINT #l," 'I 

2840 PRINT #l," OVERNIGHT COSTS (year SSS purchase,  $ m i l l i o n s )  
2850 P K I N T  W1, USING U.S(l3); 01 
2860 PRINT #1,'* " 
2870 REM SCALE INDIRECTS 
2880 PRINT #13 USING US(14); 02 
2890 PRINT 81,'" *' 
2900 PRIN'C f l y  USLNG US(15); S7 
2910 PKINT 81," 'I 

2920 lhEM CONTINGENCY CALCS. 
2930 C5=Cl*S7/ 100 
2940 PUNT #l, USING US(16); C5 
2950 S9=S7+C5 
2960 IF T2$='*NN"* THEN 3000 
2970 LE' T2$="n" THEN 3000 
2980 IF T2$="C" THEN 3020 
2990 IY T2$="c" THEN 3020 
3000 X2=(.095/.3333)*(Y2-Yl)/(Y3-Y1) 
3010 GOT0 3030 
3020 X2=(.13177/.3333)*(Y2-Yl)/(Y3-Y1) 
3030 R E M  
3040 E6=P/(l-X2) 
3050 H3=P/2-E6 
3060 N5zY3-Yl 
3070 C9=0 
3080 E8=0 
3090 E9-0 
3100 E=(l+E2/200)/(1+E2/100) 
3110 Wl=O 
3120 FOR CO=1 TO N5 
3130 R3=CO 
3140 X=R3/N5  
3150 TP X >= X2 THEN 3170 
3160 X=X2 
3170 R=E6*X+B3 
3 180 Y- .5* SIN( R)+ .5 
3 190 W==SB*Y 
3200 E=(l+E2/100)*E 
3 2 10 E7-( W-Wl)*  (E-1) 
3220 E9=E8+Wl 
3230 Wl=W 
3240 E8=E8+E7 
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3250 EO=W+E8 
3260 A2-(E9+E0)/2+C9 
3270 F2-A2*Il/100 
3280 C9=C(P+F2 
3290 W2=EO+C9 
3300 L=W2*(M3(C2)-1) 
3310 N8-W2+L 
3320 FOR U-1 TO 4 
3330 N6(  U) =N8*M7(U) 
3340 D4 ( U) =N6( U)  * l000/ ( S l * U )  
3350 NEXT U 
3360 NEXT CO 
3370 PRINT # l , "  " 
3380 PRINT 81, USING U$(17); S9 
3390 PRINT #13" " 

3400 PRINT # l ,  USING US(18); E 8  
3410 PRINT # l , "  " 
3420 PRINT W1, USING U$(19); EO 
3430 PKINT #1," " 

3440 PRINT #1, U S I N G  US(20); C9 
3450 PRINT #l," " 
3460 PRINT #1, U S I N G  U$(21); T3$(1); W2 
3470 PRINT #1," " 

3480 PRINT #19 USING U$(22);T3$(C2); L 
3490 PKIWT f l , ' *  " 
3500 FOR I=1 TO 4 
3510 PRINT 81, USING US(23);I ; D4(I);N6(I) 
3520 NEXT I 
3530 PRINT # 1 ,  CHR$(12) 
3540 GOT0 1510 
3550 CLOSE #1 
3560 END 



1 1 4  

10 REM DRYOM.BAS 
20 R E M  NONFUEL O&M COST FOR COAL-FIRED POWER PLANT WITH DRY FGD 
40 WIDTH '* LPT 1 : '' ,80 
50 OPEN ''LPTl :I' FOR OUTPUT AS 81 
60 K E M  A 
70 R E M  A$ 
80 REM A1 
9 0  REM A2 
100 REM A3 
110 REM B l  
120 REM B2 
130 REM B3 
140 R E M  B4 
150 REM C2 
160 R E M  C4 
170 REM C5 
180 KEM Cf i  
1 9 0  REM D 
200 KEM D 1  
210  R E M  D2 
220 REM D 3  
230 REM E 
240 KEN EO 
250 E M  E l  
260 REM E2 
270 R E M  E3 
280 REM E4 
290 REM E7 
300 KEN E8 
310 R E M  F2 
320 R E M  F3 
330 R E M  F4 
340 REM F5 
350 R E M  F6 
360 RET4 F7 
370 REM F8 
380 F E M  H 
390 REM H1 
400 REM 11 
4 1 0  REM M 
420 REM M 1  
4 3 0  REM W 
440 REM M 3  
450 REM N 
460 REM 0 
470 R E M  P 
480 REM P4 
490 KEM P6 
500 REM P7 
510 REM R$ 
520 R E M  R3$  
530 KEM S 

ANNGEN 
ANSWER 
ADM 
ADMGEN 

ASH 
BASEGF 
BASEYR 
BASM 
BTU 
COSTAF 
COSLM 
COLIMS 
CL PME S 
DIRECT 
DASH 
DDASH 
DISPOS 
ETANET 
ESCGEN 
ESSLUK 
ESCPIN 
ESLIM 
ESCSUP 
E SMATL 
ESWAGE 
FIXFAC 
FIXMIL 
F 'IXMNT 
PIXSE 
FORTYR 
FKTNGE 
FULLYR 
HUNDRED 
HTRATE 
IESC 
MILLION 
MWT 
M W  
MANCOS 
NUM 
OVERTWOU 
PLTFAC 
PROPIN 
PCTSRM 
PCTSUL 
REPLY 

STAFF 
540 D I M  S ( 4 )  
550 R E M  SO SLUSUL 
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560 REM S1 SUPER 
570 REM S2 SUPEXP 
580 REM S3 STAFF3 
590 D I M  S 3 ( 4 )  
600 REM S4 STAFF4 
613 D I M  S 4 ( 4 )  
6 2 0  REM S5 SUPEXF 
630 KEN S6 SUPORT 
640  REM S7 SLURY 
6SO REM S8 SULREM 
660 REM S9 SLURRY 
670 REM TO SUL 
680 REM T THOUSAND 
690 REM T1 TOTAL 
700 REM T2 TOTFIX 
710 REM T3 TOTMIL 
720  R E M  T4 TOTMNT 
730 REM T5 TOTVAR 
740 REM T6 TONCOL 
750 R E M  T7 TONSUL 
760 REM T8 TONLMS 
770 REM U UNITS 
780  R E M  U$ 
790 D I M  U$(50) 
800 REM V$ V 
810 REM V 1  VARFAC 
8 2 0  REM V 2  VARMIL 
830 REM V 3  VARMN'IC 
840 REM V4 VSEBAS 
850 R E M  V5 VSEMIL 
$60 REM V 6  VARSE 
870  REM W WAGERT 
880 REM X XLZMS 
890 REM Y YEAR 
900 REM Z$ 
910 DEF FNI(B2,Y,E8)=(1+E8/100) (Y-B2) 
920 PRINT TAB(20) "NONFUEL OhM COST FOR COAL FIRED POWER PLANT" 
930 PRINT TAB(20) " WITH DRY FGD SYSTEIY" :PRINT 
940 REM GET TODAY'S DATE 
950 FOR 1-1 TO 4 
960 PRINT 
970 NEXT I 
980 PRINT " 

990 INPUT D$ 
1000 U $ ( l ) = "  
1010 U$(2)=" 
1020 LT$( 3)=" 
1030 U $ ( 4 ) = "  
1040  U$(5)=" 
1050 U$( 6)=" 
1060 U$ ( 7 ) =" 
1070 U$ ( 8) =" 

1090 U$(  lo)=" 
1080 U$(9)=" 

ENTEK TODAY'S DATE : MO/DA/YR" 

NET RATING OF EACH UNIT (me) 
NUMBER OF UNITS PER PLANT 
BASE LOAD CAPACITY FACTOR 
ESCALATION KATE (percent/year) 
THERMAL INPUT PER UNIT ( M W t )  
SULFUR (percent) 
ASH (percent) 
HEATING VALUE (BTU/lb) 
PLANT NET HEAT RATE (BTU/kWh) 

PLANT NET EFFICIENCY (percent) 
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1510 51=10 
1520 S5-2200 
1530 T==1000! 
1540 V 1 = . 1 8  
1550 VSs.12 
1560 Z$=="&" 
1570 R E M  INIT01 
1580 FOR I=1 TO 4 
1590 READ S(1) 
1600 DATA 216,269,334,398 
1610 NEXT I 
1620 FOR I=l TO 4 
1630 KEAD S3(1) 
1640 DATA 105,142,181,220 
1650 NEXT T. 
1660 FOR 111 TO 4 
1670 READ S4(I)  
1680 DATA 19,23,30,36 
1690 NEXT I 
1700 IE=1 
1710 M2=550 
1720 U=2 
1730 Pz.65 
1740 N1=9780 
1750 Y=1983 
1760 REM X N X T 0 2  
1770 E8=8 
1780 E7=1O 
1790 E4=10 
1800 E1=10 
1810 E2=6 
1820 E3=10 
1830 E0=6 
1840 A3=7.3 
1850 B4-8200 
1860 TO-.5 
1870 PRINT " THE AVAILABLE MENU OPTIONS AND THEIR VALUES AT THIS 
TIME ARE:" 
1880 PRINT 
1890 PRINT '* 0 = RUN CASE, DATA ENTRY COMPLETE" 
1900 YKLNT " 1 = NET RATING OF EACH U N I T  ( M W e )  ";M2 
1910 PRINT " 2 = NUMBER OF UNITS PER PLANT ";U 
1920 PRINT " 3 = BASE LOAD CAPACITY FACTOR ";F 
1930 PRINT " 4 = YEAR OF OPERATION ";Y 
1940 IF Il=1 GOTO 1960 
1950 XI? I1=2 GOTO 1980 
1960 PRINT " 5 = ESCALATION RATES -- VARIOUS" 
1970 GOTO 1990 
1980 PRINT " 5 = ESCALATION RATE (percent) ";EO 
1990 PRINT " 6 = PLANT NET HEAT RATE " ; H 1  
2000 PRINT " 7 = SULFUR (percent) ";TO 
2010 PRINT " ASH (percent) " ; A3 
2020 PRINT " HEATING VALUE (BTU/lb) "; B4 
2030 PRINT 'I 99 = E X I T  PROGRAM" 
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2040 PRINT 
2050 PRINT " ENTER A NUMBER FROM THE MENU'' 
2060 INPUT N 
2070 I F  N=O GOTO 2570 
2080 I F  N = l  GOTO 2160 
2090 I F  N=2 GOTO 2190 
2100 I F  N=3 GOTO 2220 
2110 I F  N=4 GOTO 2250 
2120 I F  N=5 GOTO 2280 
2130 I F  N=6 GOTO 2460 
2140 I F  N=7 GOTO 2490 
2150 I F  N > 7 GOTO 3670 
2160 PRINII " INPUT NET RATING PER UNIT"* 
2170 INPUT M2 
2180 GOTO 1870 
2190 PRINT " INPUT NUMBER OF UNITS PER PLAJ!TT** 
2200 INPUT U 
2210 GOTO 1870 
2220 PRINT " INPUT RASE LOAD CAPACL'L'Y FACTOR AS A DECIMAL" 
2230 INPUT P 
2240 GOTO 1870 
2250 PRINT " INPUT YEAR OF OPERATCON'* 
2260 INPUT Y 
2270 GOTO 1870 
2280 PRINT " DO YOU WANT TO USE THE DEFAULT GENERIIL ESCALATION 
RATE?" 
2290 PRINT O B  (Y OR N)" 
2300 INPUT A$ 
2310 I F  A$="Yy" GOTO 2340 
2320 I F  A$="yy"' GOTO 2340 
2330 GOTO 2360 
2340 GOSUB 3560 
2350 GOTO 2450 
2360 PRINT " DO YOU WANT TO INPUT A GENERAL ESCALATION RATE? (Y OR 

2370 INPUT A$ 
2380 I F  A$="Y" GOTO 2420 
2390 I F  A$="y" GOTO 2420 
2400 11=1 
2410 GOTO 2450 
2420 PRINT " INPUT ESCALATION RATE ( p e r c e n t ) "  
2430 INPUT EO 
2440 GOSUR 3560 
2450 GOTO 1870 
2460 PRLNT INPUT PLANT NET IIEAT RATE( BTU/kWh)" 
2470 INPUT H 1  
2480 GOTO 1870 
2490 PRKNT " INPUT SULFUR ( p e r c e n t ) "  
2500 INPUT TO 
2510 PRINT " INPUT ASH ( p e r c e n t ) "  
2520 INPUT A3 
2530 PRINT " INPUT HEATING VALUE ( B T U / l b )  'I 
2541) INPUT B4 
2550 GOTO 1870 

N )  
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2.560 E E M  WRITEIT1 
2570 PRINT " 

2580 INPUT R3$ 
2590 PRINT f 1 ," 
FIRED" 

ENTER RUN TDENTIFICATION (OR NULL LTNE)" 

SUMMARY OF ANNUAL NONFUEE O&M COST FOR COAL- 

2600 
2610 
2620 
2630 
2640 
2650 
2660 
2670 
2680 
2690 
2700 
2710 
2720 
2730 
2740 
2750 
2760 
2770 
2780 
2790 
2800 
28  10 

2830 
2840 
2850 
2860 
2870 
2880 
2890 
2 900 
2910 
29  20 
2930 
2940 
2950 
2960 
2970 
2980 
2990 
3000 
3010 
3020 
3030 
3040  
30 50 
3060 
3070 
3080 

2820 

PRINT #I.,'' 

PRINT #1* " VERSION 1/10/85" 
PRINT 91 * "  
PRINT # l , V $  
PRINT #l , V $ ;  R3$ 
PRINT # l ,  USING U$(l);MZ 
PRINT #I., USING U$(2);tJ 
PRINT #1, USING U$(3);P 
IF 11=1 GOTO 2710 
I F  I1=2  GOTO 2730 
PRINT 81," 
GOTO 2780 
PRINT # l ,  USING US(4);EO 
PRINT #1, USING US(6);TO 
PRINT 111, USING U$(7);A3 
PRINT 81, USING U$(8);B4 
REM PRELIM2 
E=34 12.14*W/ H 1  
M1 =M2*H/E 
A=M2*Fa*P*U/T 
PRINT # l ,  USING US(5);Ml 
PRINT # l ,  USING U$(9);H1 
PRINT # l ,  USING U$(lO);E 
PRINT # l ,  USING U$(ll);A 
PRINT I f l ,  USING U$(12);Y 
KEN STAFFING 
M3=F6*W*(l+F7/H>*(l+Sl/H)*(l+Pl/H)*FNX(B2,Y,E8) 
C 2 = S (  U)*M3/M 

PRINT #l ,"  DIRECT COSTS ($million/year) 'I 

PRINT # l ,  USING U$(13);C2 
PRINT f l ,  U S I N G  U$(14);S(U);M3 

POWER PLANT WITH DRY FGD SYSTEW 
PRINT B l , V $  

RUN DATE ";D$ 

I N D I V I D U A L  ESCALATION RATES USED " 

PRINT R l , V $  

KEM iwmr 
B3=S3 ( U) * (M3 / M )  * ( ( H+E7 ) / ( H+E8) ) 
F4=F2*B3 
V3=Vl*B3*P/B1 
T4= F4+V3 
PRINT #l ,V$ 
PKLNT # l ,  USING U$(15);T4 
PRINT #l ,  USING U$(16);F4 
PRINT # l ,  USING U$(17);V3 
REM SUPPLIES 
V4=Vs*(A/T>*FNI(B2,Y,E4) 
TG=A*Hl*M/( 64*2000) 
D2=Dl*FNf(B2,Y,El) 
T7 =T6 * P7 / H 
S8=T7*P6/H 
S9=S7*FNI(B2,Y9E1) 

(Y-B2) 



1 2 0  

3090 T8=S8*X 
3100  C5=C4*FNI( B2,Y ,E3) 
3 110 C6=T8*C5/M 
3120 D3==S8*SO*S9/M+T6*A3*D2/ (H*B) 
3130 F5=Q*S5*U*FNI(B2 ,Y ,E41 
3140 US=V4+C6+D3 
3 1 SO S2=F5tV6 
3160 PRINT # 1 , V $  
3170 PRINT # l ,  USING U$(18) ;S2  
3180 PRINT # l ,  USING U$(16);F5 
3190 PRINT # l ,  U S I N G  U$(19);V4 
3200 PRINT # l ,  USING U$(20);C6 
3210 PRINT ill,  USING U$(21);D3 
3220  R E M  OFFSITE 
3230 SS=S4(U)*M3*1.5/M 
3240 PRINT # 1 , V $  
3250 PRINT b l ,  U S I N G  U$(22) ;S6  
3260 REM ADMXNGEN 
3270 P4=0*U*H*FNI(B2,Y,E2) 
3280 D=C2+T4+S2+S6 
3290 A l = l O * D / H  
3300 A2=P4+A1 
3310 R E M  ADMTNOUT 
3320 PRINT # l , V $  
3330 PRINT # l , ”  
3340 PRINT # l ,  USING U$(23);A2 
3350 PRINT # l ,  USING U$(24) ;P4  
3360 PRINT # l ,  USING US(25);ZS;Al 
3370 KEM FINAL 
3380 T2=C2+F4+Fl+AZ+F5tS6 
3390 T5=V3tV6 
3400 Tl=T2+T5 
3410 F3=T*T2/A 
3420 V2=T*T5/A 
3(+30 T3=T*Tl/A 
3440 PRINT # l , V $  
3(+50 PRINT #1, “ COSTS ($rn i l l ion /year )”  
3450 PRINT b l ,  USING U$(26);T2 
3470 PRINT # a ,  USING U$(27);T5 
3480 PRINT b l ,  USING U$(28);Z$;T1 
3490 PRINT #1,V$ 
3500 PRINT # l , ”  
3510 PRINT # l ,  USING U$(29) ;F3  
3520 PRINT # l ,  USING U$(30);V2 
3530 PRINT # l ,  U S I N G  U$(31);Z$;T3 
3540 PRINT #1, CBR$( 1 2 )  
3550 GOT0 3650 
3560 R E M  REDOESC 
3570 11-2 
3580 E8=EO 
3590 E7=EO 
3600  E4=EO 
3610 El=EO 
3620 E2=EO 

INDIRECT COSTS ($mil l ion/year)’* 

UNIT COSTS (rnllls/kWh)” 
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3630 E3=EO 
3640 RETURN 
3650 PRINT 
3660 GQTO 1870 
3670 CLOSE 81 
3680 END 
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